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OVERSIGHT HEARING ON THE STATUS OF 
OCEAN OBSERVING SYSTEMS IN THE 
UNITED STATES. 


Tuesday, July 13, 2004 
U.S. House of Representatives 

Subcommittee on Fisheries Conservation, Wildlife and Oceans 
Committee on Resources 
Washington, D.C. 


The Subcommittee met, pursuant to notice, at 10:07 a.m., in 
Room 1334, Longworth House Office Building, Hon. Wayne T. 
Gilchrest [Chairman of the Subcommittee] presiding. 

Present: Representatives Gilchrest and Pallone. 

STATEMENT OF THE HON. WAYNE T. GILCHREST, A 

REPRESENTATIVE IN CONGRESS FROM THE STATE OF 

MARYLAND 

Mr. Gilchrest. The Subcommittee will come to order. 

Good morning and welcome. I want to thank all of you for coming 
this morning and we look forward to hearing our witnesses. We 
have not seen or heard from Don Boesch yet, but when he comes 
in, we will welcome him with open arms, I am sure. 

The balloon on the ceiling is to test the atmosphere at the top 
of the hearing room. We have the technology to be able to detect 
hot air from really good information. 

But anyway, welcome all of you to our hearing this morning. 

The topic for today’s oversight hearing is the need for, and the 
Nation’s progress regarding, the development and implementation 
of an integrated and sustained ocean observing system. 

Dr. Boesch, welcome. You may come up to the front table, sir. We 
just barely got started. Thank you for coming, and good morning 
to you. 

The Ocean Commission recently released its draft Governor’s 
report and recommended the development of a national integrated 
ocean observing system, and many States have commented that 
this type of integrated system is a high priority. The Commission 
stated the forecasting and observational capacity of these systems, 
and the products produced by the information collected, should be 
as useful and analogous to the benefits received by the general 
public through the national weather forecasting and warning net- 
work. 
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Over 150 years ago the Nation embarked on a mission to create 
a comprehensive weather forecasting and warning system. It took 
a lot of ingenuity, manpower, and extraordinary amounts of fund- 
ing, but our Nation was successful in this endeavor and today 
people cannot live without a daily, if not hourly, update of weather 
reports. 

Our Nation has also put space exploration as a high priority and 
we know more today about the moon, Mars and other planets in 
our solar system than we did 40 years ago. The development of 
rockets and shuttles, satellites, telescopes, lunar modules, and 
many other technologies have allowed us to go into space, land on 
the moon, send land rovers to Mars, and glean valuable informa- 
tion that would have been impossible to collect otherwise. 

Our space exploration and our weather program show that when 
our scientists and the Nation support a program and devote time, 
money, and, more importantly, the human mind into these types 
of endeavors, we are highly successful. 

What has occurred in our atmosphere and in space has not oc- 
curred in our oceans. The ocean has been referred to as the last 
frontier, a place where we still find new organisms and species in 
its deepest depths. It is quite amazing that there are still places 
on our planet where a creature awaits discovery or where we strug- 
gle to understand the implication of climate change and the causes 
of those changes. 

Global climate change has been in the news for quite some time 
and the information and misinformation available to the public can 
be quite alarming. Recently Hollywood produced a feature film, 
“The Day After Tomorrow.” When I was watching that film, I 
would have preferred to stay in New York City after the cold 
weather hit. But “The Day After Tomorrow,” about climate change, 
where the world’s climate changed radically in a 4-day time span. 
Most people understand the earth’s climate would not change this 
quickly, but there have also been reports of climate change occur- 
ring within decades, which may be a somewhat new phenomenon. 
Changes in our climate could affect the North Atlantic Oscillation 
and Thermohaline Circulation. We look forward to discussing these 
issues with our prestigious witnesses here today. 

We are also interested and hope to get a better understanding 
of how regional, coastal, national, and global ocean observing 
systems will help us understand the chemical, physical, and bio- 
logical processes in our oceans. I would like to get a better under- 
standing of the technologies used to run these systems, the type of 
physical, chemical, and biological data collected, the products devel- 
oped from this data, and the users of these products. In addition, 
I would like to discuss how these systems will help us understand 
the ocean’s involvement in the changes to the earth’s climate. In 
particular, I would like to know if these ocean observing systems 
can assist in determining whether changes are occurring due to 
human influences, natural processes, or both. 

I understand that there are up to 40 coastal ocean observing 
systems throughout the United States that are running fairly inde- 
pendently, and that a plan is being developed by Federal agencies 
to coordinate the functions of these regional systems to support a 
national ocean observing system. I also understand that before we 
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can have an integrated system, we face a number of hurdles, in- 
cluding limitations in our data management systems and predictive 
model capabilities. 

Today’s hearing should shed some light on the current status of 
ocean observing systems and the critical first steps necessary to see 
an integrated ocean observing system come into fruition in the very 
near future. And we, as Members of Congress, would like to be 
partners in that, what we believe is a most extraordinary, nec- 
essary effort. 

I thank you for coming this morning, and will yield at this time 
to my good friend from New Jersey, Mr. Pallone. 

[The prepared statement of Mr. Gilchrest follows:] 

Statement of The Honorable Wayne T. Gilchrest, Chairman, 
Subcommittee on Fisheries Conservation, Wildlife and Oceans 

Good morning. I would like to welcome our witnesses and thank them for taking 
the time to be with us today. 

The topic for today’s oversight hearing is the need for, and the nation’s progress 
regarding, the development and implementation of an integrated and sustained 
ocean observing system. 

The Ocean Commission recently released its draft Governor’s report and rec- 
ommended the development of a national integrated ocean observing system, and 
many states have commented that this type of integrated system is a high priority. 
The Commission stated the forecasting and observational capacity of these systems, 
and the products produced by the information collected, should be as useful and 
analogous to the benefits received by the general public through the national weath- 
er forecasting and warning network. 

Over 150 years ago, the nation embarked on a mission to create a comprehensive 
weather forecasting and warning system. It took a lot of ingenuity, manpower, and 
extraordinary amounts of funding, but our nation was successful in this endeavor 
and today people cannot live without a daily, if not hourly, update of weather 
reports. 

Our nation has also put space exploration as a high priority and we know more 
today about the Moon, Mars and other planets in our solar system then we did 40 
years ago. The development of rockets and shuttles, satellites, telescopes, lunar 
modules, and many other technologies have allowed us to go into space, land on the 
Moon, send land rovers to Mars, and glean valuable information that would have 
been impossible to collect otherwise. 

Our space exploration and our weather programs show that when our scientists 
and the nation support a program and devote time, money and most importantly 
the human mind into these types of endeavors we are highly successful. 

What has occurred in our atmosphere and in space, has not occurred in our 
oceans. The ocean has been referred to as the last frontier, a place where we still 
find new organisms and species in its deepest depths. It is quite amazing that there 
are still places on our planet where a creature awaits discovery or where we strug- 
gle to understand the implication of climate changes and the causes of these 
changes. 

Global climate change has been in the news for quite some time and the informa- 
tion and misinformation available to the public can be quite alarming. Recently Hol- 
lywood produced a feature film — THE DAY AFTER TOMORROW — about climate 
change, where the world’s climate changed radically in a four day time span. Most 
educated people understand the earth’s climate would not change this quickly, but 
there have also been reports of climate changes occurring within decades, which 
may be a somewhat new phenomena. I have a personal interest in how changes in 
our climate could effect the North Atlantic Oscillation and Thermohaline Circula- 
tion. I look forward to discussing these issues with our prestigious witnesses today. 

I am also interested and hope to get a better understanding of how regional, 
coastal, national and global ocean observing systems will help us understand the 
chemical, physical and biological processes in our oceans. I would like to get a better 
understanding of the technologies used to run these systems, the type of physical, 
chemical and biological data collected, the products developed from this data and 
the users of the products. In addition, I would like to discuss how these systems 
will help us understand the oceans involvement in the changes to the earth’s cli- 
mate. In particular, I would like to know if these ocean observing systems can assist 
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in determining whether changes are occurring due to human influences or if they 
are a part of natural processes. 

I understand that there are up to 40 coastal ocean observing systems throughout 
the U.S. that are running fairly independently, and that a plan is being developed 
by Federal agencies to coordinate the functions of these regional systems to support 
a national ocean observing system. I also understand that before we can have an 
integrated system, we face a number of hurdles, including limitations in our data 
management systems and predictive model capabilities. 

Today’s hearing should shed some light on the current status of ocean observing 
systems and the critical first steps necessary to see an integrated ocean observing 
system come into fruition. 

I yield to the Ranking Member, Mr. Pallone, for any opening statement he may 
have. 


STATEMENT OF THE HON. FRANK PALLONE, A REPRESENTA- 
TIVE IN CONGRESS FROM THE STATE OF NEW ERSEY 

Mr. Pallone. Thank you, Mr. Chairman. I appreciate your hav- 
ing decided to move ahead with today’s hearing regarding ocean ob- 
servation, because it is such an important issue. 

But I did want to reiterate a procedural problem which I men- 
tioned to you yesterday, and that is that, for whatever reason, the 
Resources Committee, the full committee, is having a hearing 
today, a very important hearing, actually, and — I know I have al- 
ready mentioned it to you, but I will mention it again and I men- 
tioned to Chairman Pombo that I think it is inappropriate for us 
to have hearings before both the Subcommittee and the full com- 
mittee at the same time, because it makes it difficult, if not impos- 
sible, for Members to participate. As you can see, it is just the two 
of us here today. And I know there are Members on the Democratic 
side who wanted to come, but are at the other committee, full com- 
mittee hearing down the hall. 

I know it is not your fault, but I just hope that we can work to- 
gether so that we don’t have these conflicts in the future. Because 
I am actually have to step out myself at some point to go down 
there and participate. 

I also hope that this is only the first in a series of oversight hear- 
ings concerning the recently released recommendations of the U.S. 
Commission on Ocean Policy. I was heartened by the strong en- 
dorsement that ocean observation initiatives have received and 
view the Ocean Commission’s recommendation as a very positive 
development. 

I have been a long-time supporter of increased funding for the 
design, coordination, and deployment of innovative automated ob- 
servation technologies to improve our basic understanding of the 
coastal and ocean environment of the United States. Much of what 
I do know about coastal observations I attribute to Dr. Fred 
Grassle and his work at the Institute of Marine and Coastal 
Science at Rutgers University. And I would like to thank Dr. 
Grassle for again coming before the Subcommittee to update our 
members about the significant research conducted through the 
LEO- 15 array and planned expansion of this planned technology in 
the southeastern United States. Of course, several of my Demo- 
cratic colleagues are equally enthusiastic about the potential for a 
national ocean observation system, especially Congressman Sam 
Farr and Congressman Tom Allen. 
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I also wanted to thank both Dr. “Toby” Garfield and Mr. Evan 
Richert for traveling to Washington to inform the Subcommittee of 
the regional programs they are involved with in California and 
Maine. 

I am compelled to say that I am very concerned about where we 
are going to find the funding to design, build, deploy, and maintain 
a comprehensive ocean observation system. I don’t want to be nega- 
tive, but, as many Members know, last week the House passed leg- 
islation significantly cutting funding for NOAA’s ocean and coastal 
programs from last year’s appropriation. A number of us, including 
myself, went on the floor and expressed our hope that, in con- 
ference, that some of that funding would be restored. But the stark 
reality is that, unless Members coalesce around the need for a gen- 
uine ocean observation system, the funding is never going to be 
there. 

And no less important, the Administration must bring to this ini- 
tiative the very same commitment it brought to the modernization 
of NOAA’s weather forecasting and satellite programs, which 
Chairman Gilchrest mentioned. In the absence of such a commit- 
ment, a comprehensive observation system will remain dead in the 
water. We simply can’t afford to have that happen. 

Mr. Chairman, I think we have to work together, as you know, 
to better inform our colleagues about the many cross-over benefits 
that a nationwide ocean observation will bring in research, national 
security, hazard mitigation, and natural resource management. 
And I know this is going to be a challenge, but I pledge to you my 
cooperation in that effort and thank you again for having the hear- 
ing today. 

[The prepared statement of Mr. Pallone follows:] 

Statement of The Honorable Frank Pallone, Jr., a Representative in 
Congress from the State of New Jersey 

Thank you, Mr. Chairman. I appreciate that you have decided to move ahead with 
today’s hearing regarding ocean observations. 

I hope that this is only the first in a series of oversight hearings concerning the 
recently released recommendations of the U.S. Commission on Ocean Policy. I was 
heartened by the strong endorsement that this initiative received and view that rec- 
ommendation as a very positive development. 

I have been a long-time supporter of increased funding for the design, coordina- 
tion and deployment of innovative, automated observation technologies to improve 
our basic understanding of the coastal and ocean environment of the United States. 

Much of what I do know about coastal observations I attribute to Dr. Fred Grassle 
and his work at the Institute of Marine and Coastal Science at Rutgers University. 
I would like to thank Dr. Grassle for again coming before the subcommittee to up- 
date our members about the significant research conducted through the LEO-15 
array and planned expansion of this technology in the Southeastern U.S. 

Of course, several of my Democrat colleagues are equally enthusiastic about the 
potential for a national ocean observation system, especially Congressman Sam Farr 
and Congressman Tom Allen. I also want to thank both Dr. Toby Newell and Mr. 
Evan Richert for traveling to Washington to inform the subcommittee of the re- 
gional programs they are involved with in California and Maine. 

But in closing, I am compelled to say that I am very concerned about where we 
are going to find the funding to design, build, deploy and maintain a comprehensive 
ocean observation system. 

I do not want to be pessimistic, but as many Members know, last week the House 
passed legislation significantly cutting funding for NOAA’s ocean and coastal pro- 
grams from last year’s appropriation. Frankly, the stark reality is that unless 
Members coalesce around the need for a genuine ocean observation system, the 
funding will never be there. 
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And no less important, the Administration must bring to this initiative the very 
same commitment it brought to the modernization of NOAA’s weather forecasting 
and satellite programs. In the absence of such a commitment, a comprehensive ob- 
servation system will remain dead in the water. 

We simply cannot afford to have that happen. Mr. Chairman, we must work to- 
gether to better inform our colleagues about the many cross-over benefits that a na- 
tionwide ocean observation will bring in research, national security, hazard mitiga- 
tion and natural resource management. 

This will be a challenge but I pledge to you my cooperation in that effort. 

Thank you. 


Mr. Gilchrest. Thank you, Mr. Pallone. And we will see if we 
can work to try to avoid the conflict of the hearings schedule in the 
future. 

I would also like to say I would like to work with you and other 
Members on both sides of the aisle in dealing with ocean issues, 
and this one in particular that we are hearing testimony on today. 
There are a whole range of scientific endeavors that Congress sup- 
ports, whether it is health care, diseases, manned exploration/non- 
manned exploration of space, and a variety of oceans issues. It 
would be important for us to prioritize all of these research and sci- 
entific endeavors so that we can allocate the funds to the things 
that are most needed in the near future, and I think ocean issues — 
the full range of what the Navy does, what the scientific commu- 
nity does dealing with the health of the planet, climate change, 
fisheries, coastal areas — those things probably, in my judgment, 
should take priority. 

The ocean has always been a little bit of a set-back to the Con- 
gress, but I think, working together, we can help make that pri- 
ority for oceans a reality. 

We are very happy this morning to have Dr. Richard Spinrad 
from NOAA, the assistant administrator. Welcome, sir. Dr. Mar- 
garet Leinen, National Science Foundation. Mr. Robert Winokur, 
an oceanographer for the Navy — thank you very much for coming 
this morning. Dr. Robert Weller, senior scientist, Woods Hole — 
thank you for coming down from Massachusetts. And Dr. Donald 
Boesch, president, Center for Environmental Science, from the Uni- 
versity of Maryland. Welcome to all of you. 

We will start with Dr. Richard Spinrad. 

STATEMENT OF RICHARD W. SPINRAD, Ph.D., ASSISTANT 
ADMINISTRATOR, NATIONAL OCEAN SERVICE, NOAA 

Dr. Spinrad. Good morning, Mr. Chairman, and members and 
staff of the Subcommittee. I am Rick Spinrad, the assistant admin- 
istrator of NOAA for ocean services and coastal zone management. 

Imagine, if you will, that you are a ship pilot steering your cargo 
vessel into the Houston ship channel. Dead ahead of you, and 
steering straight toward you, is another vessel heading out to sea. 
You and the other pilot both maintain course toward a head-on col- 
lision, veering to the side only at the last possible moment. 

Well, you don’t have to imagine this. This scenario actually hap- 
pens. It’s called the Texas Chicken. The channel leading to the Port 
of Houston is so narrow that pilots sometimes use this precise tech- 
nique to reduce the chance of collisions and groundings along the 
shallow banks. But every day disasters are avoided because the pi- 
lots have access to reliable, real-time data on the direction and 
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speed of the surface currents and winds to guide their transit in 
the channel. 

Now imagine that you are a coastal resource manager in the 
State of Maine. You receive a call from a group of scientists on a 
research vessel offshore who are mapping the bloom of a toxic ma- 
rine alga responsible for red tides. The toxin this alga produces can 
cause paralysis and death in humans if consumed in contaminated 
shellfish. So your immediate concern is whether you will need to 
close the shell fisheries. By using a system that combines data 
from satellites, ship-board measurements, and buoys, the scientists 
are able to tell you where and when the toxic algal bloom will wash 
ashore. As predicted, you detect an increase in toxicity at shellfish 
monitoring stations in this area and you are able to close affected 
sites before serious illness occurs — another true success story cour- 
tesy of ocean observations. 

Every day, several times a day, ocean observations provide accu- 
rate, reliable, real-time data on the marine environment to inform 
both routine and critical actions and decisions of government man- 
agers, ship pilots, fishers, farmers, beach-goers, and others. These 
observations represent the individual components of an integrated 
ocean observing system or, as we call it, IOOS, that all of us on 
these panels are working to create. 

It is not the ocean observations per se that benefit us, it is the 
products to which they contribute, and how we use those products. 
For example, ocean observations can generate annually between 
$275 and $300 million in economic benefits to agriculture through 
improved seasonal forecasts. They can yield $100 to $200 million 
in savings to the tourism industry each year by better informing 
beach closure decisions. They can increase shipping revenue by up 
to $1 million per vessel — $1 million per vessel — for each additional 
foot of under-keel clearance that we forecast. 

Research and operational efforts contribute to our knowledge of 
the marine environment. It is the integration of these diverse com- 
ponents into a system that will result in the whole being much 
more than the sum of its parts. Both programmatically and 
through our representation on key oversight planning and organi- 
zational bodies, NOAA plays an active role in ocean observation ef- 
forts at the national and international levels. For example, I co- 
chair, with Dr. Leinen, the National Science and Technology Coun- 
cil’s Joint Subcommittee on Oceans. This subcommittee is currently 
establishing a task force on ocean observations to focus on national 
research interests and needs in this area. 

I have provided for the record a separate document of represent- 
ative NOAA ocean observation capabilities. As this list of examples 
demonstrates, NOAA’s contribution to the Federal observation 
assets — called the IOOS national backbone — is significant. As you 
will hear from Dr. Leinen and Mr. Winokur, many other Federal 
agencies have observing capacities that are a critical part of the 
national backbone. Coordination and integration of Federal capac- 
ity with regional observing systems is needed to realize their full 
potential. 

The National Ocean Research Leadership Council, currently 
chaired by NOAA, established the interagency Ocean.US office to 
coordinate the planning and development of the IOOS. Under the 
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direction of the interagency executive committee, which I chair, 
Ocean.US is currently working with regional and local stakeholders 
to develop the IOOS implementation plan expected to be approved 
by the council this fall. The plan envisions a national coastal and 
ocean observing system borne through the integration of Federal 
capabilities and regional coastal observing assets with a coordi- 
nated network of regional associations to guide the development 
and implementation of the regional system. 

Bringing together diverse efforts into one system results in crit- 
ical data management and communications issues. Ocean.US is ad- 
dressing these issues through a data management and communica- 
tions steering committee that has produced an initial implementa- 
tion plan. 

I want to take just a final moment to mention some critical inter- 
national activities. And integrated ocean observing system for the 
U.S. would be a subset of the international global ocean observing 
system and therefore a component of the larger global earth obser- 
vation system of systems. I have just returned from a meeting of 
the United Nations Intergovernmental Oceanographic Commission 
Executive Council, where I serve as the permanent U.S. represent- 
ative. I can tell you with utmost assurance, Mr. Chairman, that the 
strength of the U.S. investment in ocean observations is being 
watched globally. Our ability to share capabilities and capacities 
with other nations can serve as in important tool in international 
relations. It is only recently that mechanisms have been estab- 
lished to pull the international, national, and regional communities 
together, along with the experience and expertise of the private 
sector, to make IOOS a reality. 

The challenges that now exist are largely associated with govern- 
ance, data management, coordination, and sustainability. Solutions 
to these challenges are now being shaped into a strategy to pursue 
IOOS both nationally and internationally. 

Mr. Chairman, this concludes my testimony. I would be pleased 
to answer any questions that you or other Members may have. 
Thank you. 

[The prepared statement of Dr. Spinrad follows:] 

Statement of Richard W. Spinrad, Ph.D., Assistant Administrator, National 

Ocean Service, National Oceanic and Atmospheric Administration, U.S. 

Department of Commerce 

Introductory Comments 

Good morning, Mr. Chairman and members of the Subcommittee. My name is 
Richard W. Spinrad, Ph.D., Assistant Administrator of NOAA for Ocean Services 
and Coastal Zone Management. In this capacity, I administer the programs within 
NOAA’s National Ocean Service (NOS). This includes programs addressing coral 
reef conservation, marine protected areas, marine sanctuaries, oil and chemical 
spills, coastal resource management, coastal ecosystem science, coastal monitoring 
and observations, ecological forecasting, national estuarine research reserves, nat- 
ural resource restoration, aerial photography and shoreline mapping, global posi- 
tioning and marine navigation. A number of NOAA’s ocean observation programs 
fall under my purview. I was recently named the U.S. Permanent Representative 
and Head of Delegation to the Intergovernmental Oceanographic Commission. I am 
also the chair of the executive committee overseeing Ocean.US, the interagency of- 
fice developing plans for the Integrated Ocean Observing System (IOOS). Within 
NOAA, I co-chair the NOAA Ocean Council, which is one of two NOAA-wide bodies 
focused on the coordination of observing system activities. I appreciate this oppor- 
tunity to discuss the wide-ranging benefits of ocean observations and NOAA’s role 
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in developing an integrated system for gathering much-needed information on the 
coastal and marine environment. 

The oceans cover 70 percent of Earth’s surface. The Integrated Ocean Observing 
System seeks to harness the wealth of technologies and capabilities that have devel- 
oped over the last quarter century to more accurately and comprehensively under- 
stand how oceans impact our lives and how we impact the oceans. The goal is to 
use that understanding to inform and improve the capability of governments at all 
levels, as well as commercial, recreational and other interests, to meet a variety of 
needs, including the ability to make wise decisions. While IOOS will certainly result 
in new discoveries, its reach extends far beyond research. It provides a framework 
for merging environmental data with new technologies to create products that im- 
prove our management and use of the world’s coastal and ocean areas. In fact, the 
early success of demonstrations and pilots has been a primary driver of the growing 
interest and support for the development of a more comprehensive system. 

The users and beneficiaries of IOOS include everyone who traverses our marine 
waters from the tanker operator to the recreational boater, from the commercial 
fisher to the avid surfer. But, a farmer in the Midwest who may never visit the 
shore will also directly benefit. IOOS will speed trade and commerce, and also make 
it safer for vessels to navigate increasingly congested ports, harbors and waterways. 
It will directly benefit the nearly half of all Americans living near the coast by miti- 
gating vulnerability to storms and enhancing security. It will support agriculture by 
providing better weather forecasts. It will improve the management of fish stocks 
and marine mammals through enhanced ecological information. In its preliminary 
report, the Preliminary Report of the U.S. Commission on Ocean Policy concluded 
implementation of IOOS must be a priority, stating that “High quality, accessible 
information is critical to making wise decisions about ocean and coastal resources 
and their uses to guarantee sustainable social, economic, and environmental bene- 
fits from the sea. [page xiii] 

The tools and capabilities provided by IOOS will help us to address many needs 
including the ability to: 

1. Improve prediction of weather as well as climate change and variability and 
their impact on coastal communities and the nation; 

2. Improve the safety and efficiency of marine operations; 

3. More effectively mitigate the damaging effects of natural hazards; 

4. Improve national and homeland security; 

5. Reduce public health risks; 

6. More effectively protect and restore healthy coastal marine ecosystems; and 

7. Sustain use of marine resources. 

Highlighting the importance of IOOS, the Preliminary Report of the Ocean Com- 
mission devotes an entire chapter to its development and implementation. But be- 
cause the benefits of IOOS will be so far reaching, it is referenced in many other 
chapters. Throughout the Commission’s report, the term “Integrated Ocean Observ- 
ing System” appears 85 times, and the acronym “IOOS” 150 times. The Commission 
concludes that, “The United States simply cannot provide the economic, environ- 
mental, and security benefits noted above, achieve new levels of understanding and 
predictive capability, or generate the information needed by a wide range of users, 
without implementing the IOOS. [page 320] 

Why Ocean Observations Matter: The Need for an Integrated Ocean Observing 
System 

Coastal waters and adjacent lands are one of the most productive and active areas 
of the planet. Our coastal communities are major population and economic centers. 
Over half the U.S. population lives in coastal watershed counties, and about half 
of the nation’s Gross Domestic Product — some $4.5 trillion — and 60 million jobs are 
generated in coastal watershed counties and ocean waters. About 75 million Ameri- 
cans are directly involved in on-the-water activities and 90 percent of international 
trade by weight is carried by sea. On a global scale, over 25 percent of the world’s 
energy is produced within nations’ exclusive economic zones, which also yield ap- 
proximately 90 percent of all fish landings 1 . 

But pressure on the marine environment is mounting: 


1 Cicin-Sain, B., R.W. Knecht, and N. Foster, eds. Trends and Future Challenges for U.S. 
National Ocean and Coastal Policy Workshop Proceedings. 1999. 
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• Regularly up to 12,000 square miles (according to some estimates) of the Gulf 
of Mexico becomes hypoxic, or abnormally low in oxygen, in the summer 
months 2 . 

• Thousands of beach closures and swimming advisories are issued annually 3 . 

• Of the 267 major fish stocks in the U.S., which represent 99 percent of total 
commercial landings, approximately 29 percent are already overfished or are ex- 
periencing overfishing 4 . 

• Over 500 invasive species are now established in North American coastal habi- 
tats 5 . 

• Harmful algal blooms cost the U.S. an average of $49 million each year due to 
fisheries closures, loss of tourism and recreation, and increased health care and 
monitoring expenses 6 . 

• Roughly 1,500 homes are lost to erosion each year 7 . 

• 70% of Federal Emergency Management Agency repeat flooding losses are in 
the coastal zone. 

Managing multiple, complex and often competing demands is a major challenge. 
This task is made all the more formidable by a lack of basic understanding of ma- 
rine processes and a reliable and sustained flow of data. How can we manage what 
we do not even fully understand? Safe and sustainable navigation, the continued 
use of marine resources, the safeguarding of both local and global marine environ- 
ments, and the protection of human lives all require an enhanced capacity to gather 
data and provide information. 

We know that the oceans drive long term and seasonal climate, as well as daily 
weather. But we are just beginning to understand the ocean/atmosphere interface 
and to develop systems that provide increasingly accurate predictive capabilities. On 
a global scale, improved earth and ocean observations will improve our ability to cal- 
culate and predict the timing and scope of significant interannual and seasonal cli- 
mate events such as drought, floods and major storms. The potential humanitarian, 
ecological and resulting economic benefits of being able to meaningfully mitigate the 
impacts of these events is vast. 

By way of example, on the morning of May 9, 1980, during a blinding spring 
squall, the freighter SUMMIT VENTURE rammed into the Sunshine Skyway bridge 
in Tampa, knocking out a 1,400-foot length of the bridge across the mouth of Tampa 
Bay. Seven vehicles and a Greyhound bus fell from the bridge killing thirty-five 
people. An experienced pilot was at the helm of the empty freighter, but suddenly 
caught in zero visibility without radar, the pilot did not realize the wind was push- 
ing his high-riding vessel off course until it was too late. It was this incident that 
led to the concept of using real-time information on the ocean environment to im- 
prove navigation — and eventually to the first installment of the Physical Oceano- 
graphic Real-Time System (PORTS”). This program of NOAA’s NOS supports safe 
and cost-efficient navigation by providing ship masters and pilots with accurate 
real-time information required to avoid groundings and collisions. 

It is not the ocean observations per se that result in direct benefits for the nation; 
it is the products to which they contribute and how we use those products. For ex- 
ample information on water levels, tides and currents coupled with nautical chart- 
ing and shoreline mapping support marine transportation; surveys of living marine 
resources support fisheries management; weather and current information supports 
offshore energy production management; and habitat and water quality information 
supports estuarine and marine protected areas management. We now know that the 
ocean and atmosphere are not only linked and collectively create weather and cli- 
mate, but that fisheries, transportation, planning, coastal management and protec- 
tion, and energy forecasts all benefit from improved ocean-atmosphere predict- 
ability. We also know that modern capabilities of high-resolution mapping, inte- 
grated with water level reference points can provide baseline maps for a wide range 
of non-navigation applications including coastal inundation and benthic habitat 
maps. 


2 Boesch, D.F., et al. Marine Pollution in the United States: Significant Accomplishments, Fu- 
ture Challenges. Arlington, VA: Pew Oceans Commission. 2001. 

3 Chasis, S., and M. Dorfman. Testing the Waters: A Guide to Water Quality at Vacation 
Beaches. Washington, DC: Natural Resources Defense Council. 2000. 

4 NOAA. Sustaining and Rebuilding: National Marine Fisheries Service 2003 Report to Con- 
gress — The Status of U.S. Fisheries. May, 2004 

5 Ruiz, G.M. Written testimony before the U.S. House of Representatives, Committee on 
Science, Subcommittee on Environment, Technology, and Standards. June 20, 2002. 

6 Anderson, D.M., P. Hoagland, Y. Kaoru, and A. White. Estimated Annual Economic Impacts 
from Harmful Algal Blooms (HABs) in the United States. 2000 

7 The H. John Heinz III Center for Science, Economics and the Environment. Evaluation of 
Erosion Hazards Summary. Washington, DC. 2000. 
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Ocean observing systems provide information that benefit the world in numerous 
ways. Excellent examples exist in the area of weather forecasting. In agriculture, 
many decisions could he improved with a reliable seasonal weather forecast. One re- 
cent study found that by incorporating El Nino Southern Oscillation (ENSO) fore- 
casts into planting decisions, farmers in the U.S. could increase agricultural output 
and produce benefits to the U.S. economy of $275-$300 million per year. Another 
study estimated that the value to society of ENSO forecasts on corn storage deci- 
sions in certain years may be as high as $200 million — or 1 to 2 percent of the value 
of U.S. agricultural production. A third study on the costs and benefits of ENSO 
forecasts concluded that for agricultural benefits alone, the real internal rate of re- 
turn for federal investments in ocean observation for ENSO prediction is between 
13 and 26 percent 8 . 

Improved weather forecasting can also benefit marine commerce. At least half of 
all commercial ocean transits today take advantage of weather-based vessel routing 
services, including National Weather Service (NWS) high seas forecasts, which rely 
on weather and oceanographic observations and forecasts, saving on the order of 
$300 million in transportation costs annually. Increases in future water-borne trade 
traffic, accompanied by improvements in routing based on enhanced weather and 
oceanographic observations, should lead to even greater returns on investment. 

But the benefits of accurate, reliable and up-to-date data from ocean observation 
go far beyond improved weather forecasts. Even small improvements (on the order 
of one percent) in search efficiency as a result of accurate, real-time information on 
the immediate marine environment could enhance search and rescue performance 
sufficiently to generate life and property savings in excess of $100 million per year 9 . 
Better information on the marine environment can also result in as much as 
$225,000 per event in saved effort for oil spill responses. 

For the tourism industry, $100 to $200 million savings each year could be realized 
through more precise information on water quality and transport to better inform 
beach closure decisions and improve safety at beaches 10 . Some preliminary work 
also suggests that annual benefits for recreational boating (e.g., better trip planning 
with marine conditions forecasts) would be in the tens of millions of dollars annu- 
ally 11 . 

Ocean observations made far out at sea can also help ensure beach safety. Waves 
generated by a storm well over the horizon can create unsafe beach conditions, lead- 
ing to major injury or drowning. Wave action along the coast can also change the 
shoreline, resulting in beach erosion and loss of property such as houses and piers. 
Wave observations from buoys and satellites, as well as surface wind observations 
from buoys, ships and satellites, all provide information on wave height and enable 
more accurate forecasts that help protect people, and allow them to take appropriate 
measures to protect their property. 

What is the Integrated Ocean Observing System: Defining Terms 

I want to take just a moment to clarify each term in the phrase “Integrated Ocean 
Observing System” to shed light on the meaning of the phrase as a whole. “Inte- 
grated” means to join together and unify. This is a critical element of IOOS because 
an initial, and significant, task before us is to bring together existing international, 
national, regional, State, and local capabilities. The other bookend of IOOS is that 
it is a system, meaning it is a group of interrelated, interacting or interdependent 
elements forming a collective entity. 

The “ocean” includes all international, national, and State ocean jurisdictions, in- 
cluding the Great Lakes. This includes the sea bottom, the water column and even 
water vapor at the interface of the oceans and atmosphere. It includes all coastal 
and near shore waters, bays, lagoons, sounds and estuaries. It even includes adja- 
cent terrestrial regions and watersheds, which exert a significant influence on the 
condition of coastal waters. For example, fertilizers and pesticides that wash into 
estuaries from land enrich the waters and can lead to toxic red tides or other harm- 
ful algal bloom events. Any effort to understand, assess and predict change in the 


8 Information on these studies can be found in: Economics of a U.S. Integrated Ocean Observ- 
ing System, prepared by Hauke Kite-Powell, Charles Colgan, Rodney Weiher; and in: Sassone, 
P., and R. Weiher. 1999. Cost-Benefit Analysis of TOGA and the ENSO Observing System. In 
R. Weiher (ed.) Improving El Nino Forecasting: The Potential Economic Benefits, NOAA, Office 
of Policy and Strategic Planning, p. 47. 

9 Kite-Powell, H., C. Colgan, and R. Weiher. The Economics of Sustained Ocean Observations. 
March, 2002. 

10 Weiher, R. Preliminary results of an ongoing research effort (subject to revision). 

1 1 Kite-Powell, H., C. Colgan, and R. Weiher. The Economics of Sustained Ocean Observations. 
March, 2002. 
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coastal ocean requires understanding and observation of the land adjacent to it and 
the waterways that feed into it. 

The word “observing” sounds rather passive, but in practice includes not only the 
observation itself, but also the data and products that may be derived and used 
from various observations. The term may bring to mind images of satellites flying 
far overhead or of large buoys stationed in the middle of the ocean silently and dis- 
tantly recording data. In the jargon of ocean observations we refer to these as types 
of “remote sensing” and “in situ” platforms, and indeed satellites and buoys are two 
important ocean observing components, but observations are also obtained by air- 
craft, submerged current meters, and Vessel Monitoring Systems placed on fishing 
vessels. Observations include hydrographic surveys to detect submerged hazards, 
samples taken from sediments and shellfish to test for chemical contamination, 
dedicated oceanographic studies from research vessels, and atmospheric measure- 
ments taken from ships of opportunity. They also include habitat characterization 
and monitoring to support stewardship of living marine resources, and they extend 
inland to encompass measurements taken from stream gauges. The information 
gathered through these observations, coupled with economic and social science data 
associated with ocean resources and their values, are critical to management and 
use of our coastal and ocean resources. 

The Integrated Ocean Observing System is the joining together and unification of 
ocean observations to form a collective, interrelated entity. It consists of research 
efforts, pilot projects, pre-operational efforts, and fully operational components, and 
it is the integration of these into a system that will result in the whole being much 
more than the sum of its parts. This also represents a major part of the challenge 
and opportunity of IOOS. 

Finally, the term “sustained” often precedes IOOS, and in many of the rewards 
of IOOS will be derived from a commitment to sustain observations over the long 
term. 

NOAA’s Role in the Integrated Ocean Observing System 

Both programmatically and through our representation on key oversight, plan- 
ning, and organizational bodies, NOAA is maintaining an active role in ocean obser- 
vation efforts at the national and international levels. 

NOAA’s Ocean Observation Capabilities 

NOAA’s broad mission “to understand and predict changes in the Earth’s environ- 
ment and to conserve and manage coastal and marine resources” is matched by an 
equally wide-ranging array of observation programs. Today, NOAA maintains about 
100 operational observing systems, comprised of nearly 30,000 deployed platforms 
or stations and measuring more than 500 different environmental, meteorological, 
oceanographic, and related parameters. 

NOAA’s strategic goals to 1) protect, restore and manage the use of coastal and 
ocean resources through ecosystem-based management; 2) understand climate varia- 
bility and change to enhance society’s ability to plan and respond; 3) serve society’s 
needs for weather and water information; and 4) support the Nation’s commerce 
with information for safe, efficient, and environmentally sound transportation would 
be all but impossible without routine, reliable, sustained and credible observations. 
Many ocean observation capabilities reside within NOAA, including the direct obser- 
vation of ocean and coastal conditions, living marine resources and their habitats, 
non-living marine resources, and necessary data management and distribution in- 
frastructure. 

Coordination and integration of NOAA, other federal and regional observing 
systems is needed to realize their full potential. This is not a trivial task. New tech- 
nologies and new strategies now offer the potential for integrating and obtaining 
more value from these efforts both to support the NOAA mission and goals and to 
contribute to the emerging government-wide and international Earth observing 
system. While the challenges are significant, advances in data management and 
sharing protocols, improvements in observation technology and the recognition of 
the needs of the broader community within the IOOS planning framework provide 
new contexts for contributions from NOAA’s long-standing and emerging observing 
programs. 

I have provided for the record a separate document of representative NOAA ocean 
observation capabilities that describes a full range of data being collected and the 
uses for this information. As this list of examples demonstrates, NOAA’s contribu- 
tion to the federal observation assets (or national backbone) is significant. Within 
NOAA, a number of programs meet the IOOS specifications for operational or pre- 
operational status, making data available in a routine and sustained manner with 
broad spatial and temporal coverage. The National Data Buoy Center weather buoys 
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and Coastal Marine Automated Stations are an excellent example of an operational 
system, as is the National Water Level Observation Program. Other NOAA offices 
also provide significant backbone contributions, including living marine resources 
surveys, PORTS”, hydrographic surveying, and various mapping conducted to exam- 
ine shoreline and coastal change. NOAA has been working to organize itself so that 
its mission can be achieved in a way that looks at the “whole Earth system.” By 
understanding our existing observing systems and how they are structured to meet 
mission goals, NOAA hopes to provide a basis upon which its systems can easily 
be integrated with other agency observing systems and international programs. 

Many other Federal agencies have observing capacity that also will be a required 
part of the national backbone. While NOAA works to synthesize its observing capac- 
ity internally, it must also work externally with other agencies and various regional 
and local stakeholders to bring all the observational resources together in an orga- 
nized manner and build a system that takes advantage of existing assets while as- 
sessing gaps and prioritizing for future investment. 

NOAA’s Coordination Activities 

NOAA has joined national and international partners in placing top priority on 
Earth observations and considers an Integrated Global Environmental Observation 
and Data Management System its top crosscutting priority. 

Domestically, NOAA Administrator VADM Conrad C. Lautenbacher, Jr. currently 
chairs the National Ocean Research Leadership Council (NORLC). The NORLC pre- 
scribes policies and procedures for the National Oceanographic Partnership Program 
(NOPP), oversees the allocation of funds for NOPP partnership programs, and as- 
sesses needs for managing the Nation’s coastal and ocean data. The NORLC also 
directs Ocean.US, which is coordinating the planning and development of IOOS. 

VADM Lautenbacher is also one of three Co-Chairs on the National Science and 
Technology Council’s (NSTC) Committee on Environmental and Natural Resources 
(CENR), which is developing a multi-year plan for U.S. observational activities, 
through an Interagency Working Group on Earth Observations (IWGEO). IWGEO 
has 15 agencies working together to develop the U.S. national plan, as well as the 
U.S. inputs to the international effort. 

In a related effort, I co-chair the NSTC Joint Subcommittee on Oceans that links 
the NSTC’s CENR and the Committee on Science. The Joint Subcommittee on 
Oceans, which has representation from nearly two dozen federal entities, is cur- 
rently establishing a Task Force on Ocean Observations to focus on national inter- 
ests and needs in this area. 

Internationally, VADM Lautenbacher serves as the co-chair to an intergovern- 
mental working group on global Earth observation systems (Group on Earth Obser- 
vations — GEO), along with representatives of the European Commission, Japan and 
South Africa. GEO was developed as a result of the first Earth Observation Summit 
that was held in the United States last July. At this Summit, it was agreed that 
a blueprint of a global system for monitoring the Earth’s complex natural system 
was needed. GEO strives to monitor global climate and environmental systems at 
the international level and is currently working on a 10-Year Implementation Plan 
for building a comprehensive, coordinated and sustained Earth observation system 
(Global Earth Observation System of Systems — GEOSS), of which ocean and coastal 
systems are a component. Just this spring, at the second Earth Observation Summit 
in Tokyo, ministers of 47 nations and the European Union adopted the Framework 
Document for the 10-Year Implementation Plan. The plan itself will be presented 
at Earth Observation Summit III in February 2005. With the creation of a frame- 
work such as GEOSS and the current development of an Implementation Plan, we 
will begin to see the fruits of these efforts at not only the global level but at the 
local level to the “end users” where our technological abilities in observations will 
be used to support decision making. 

As noted above, I serve as the U.S. representative to the Executive Committee of 
UNESCO’s Intergovernmental Oceanographic Commission, or IOC. Through its 
Global Ocean Observation System (GOOS) efforts, the IOC is working to establish 
a permanent global system for observations, modeling and analysis of marine and 
ocean variables. An integrated ocean observing system for the U.S. would be a sub- 
set of GOOS, which in turn is a subset of the Global Earth Observation System of 
Systems. 

In May, I attended the tenth meeting of the U.S. GOOS Steering Committee, and 
I have just returned from a meeting of the IOC Executive Council. I can tell you, 
with utmost assurance, that the strength of the U.S. investment in ocean observa- 
tions is being watched globally. Our ability to share capabilities and capacities with 
other nations can serve as an important tool in international relations. Further, the 
Ocean Commission notes that, “high-level U.S. participation in international global 
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observing planning meetings is essential, particularly by top-level NASA and NOAA 
officials.” 

Because observations are such a critical issue across NOAA, we have created two 
internal councils that assist with NOAA-wide coordination of observing systems ac- 
tivities. The NOAA Observing Systems Council (NOSC) is addressing integration of 
observations by providing recommendations on observing system requirements, ar- 
chitectures, and acquisitions to meet NOAA, national, and international observing 
needs. The goal is to develop a NOAA Observing System Architecture (NOSA). The 
second council, the NOAA Ocean Council (NOC), is focused on, among other issues, 
NOAA’s capability to meet its contributions to the operational national backbone re- 
quirements of the IOOS, ensuring connectivity across the IOOS and the Global 
Ocean Observing System and NOAA support for NOPP. 

Integrated Ocean Observing System Implementation Plan 

The technology currently exists to gather data from a variety of sensors deployed 
on buoys, gliders, ships and satellites and integrate this information into useful, 
useable products for a range of stakeholders. What we are lacking, however, is the 
connection to create a national integrated ocean observing system, linked to a global 
system. 

Through the working arrangements established by the National Ocean Research 
Leadership Council, the Ocean.US office is working with NOAA, other agencies, and 
regional and local stakeholders to develop the IOOS Implementation Plan. Much ef- 
fort over the last few years, building on the work of the last decade, has gone into 
developing this plan. NOAA provides much of the funding to support Ocean.US, 
and, along with nine other federal agencies, works through the NORLC and the 
Ocean.US Executive Committee to guide the efforts of Ocean.US as it spearheads 
the development of IOOS. Many other agencies, regional, and local stakeholders are 
also involved with the development of IOOS. 

In March 2002, Ocean.US convened the seminal Airlie House Workshop, which 
produced Building Consensus: Toward an Integrated and Sustained Ocean Observ- 
ing System (IOOS) http://www.ocean.us. This effort brought together federal agen- 
cies and academic representatives to begin defining the scientific and environmental 
variables, and observing techniques, that should drive the IOOS. This report has 
been provided for the record. 

The Draft IOOS Implementation Plan is under development and currently con- 
sists of three parts covering 1) structure and governance; 2) the current state of the 
nation’s operational observing assets; and 3) priority needs for future funding. A 
great deal of work has been done to begin integrating and augmenting the IOOS, 
while at the same time developing specific plans and structures to ensure it is an 
efficient and effective tool for meeting the needs of various stakeholders. Under- 
taking these efforts at the same time — both building and designing the IOOS — has 
proved challenging, but has also offered a real-time look at the issues, problems and 
opportunities that IOOS offers. 

A Regional Approach 

The Draft IOOS Implementation Plan envisions a national coastal and ocean ob- 
serving system (the IOOS) formed through the integration of federal assets (the 
national backbone) and assets of regional coastal ocean observing systems (RCOOS). 
The Draft IOOS Implementation Plan documents the need for a coordinated net- 
work of regional associations (RAs), to guide the development and implementation 
of the RCOOS. This regional approach is fundamental to meeting user needs on 
global, national, regional, and local scales. 

The purpose of IOOS is to integrate the disparate regional efforts and achieve 
greater efficiencies and utility of the collected information. At present, however, 
there are few examples that can be considered Regional Observing Systems. The 
Gulf of Maine Ocean Observing System (GoMOOS) is perhaps the best candidate. 
What presently exists in the United States is a loose collection of independent ob- 
serving capabilities. The Draft Implementation Plan does not prescribe a specific 
number of regional systems needed. Instead, it is expected that the regional systems 
will be self-forming around natural biogeographic boundaries and established rela- 
tionships. The Draft IOOS Implementation Plan expects on the order of ten to 
twelve regional systems, comprised of those assets within each region and coordi- 
nated by a Regional Association. Ocean.US is leading an ongoing effort, with rep- 
resentatives from various sectors and regions, to help define and establish criteria 
for RA certification and a national body to represent all the Regional Associations 
(the National Federation of Regional Observing Systems). Regardless of the final 
number of regional systems, it is imperative that assets within the regions, non- 
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federal and federal, are integrated to form a comprehensive system that meets 
national and regional priorities. 

NOAA is contributing to the regional approach by funding competitively selected 
projects in eight geographic regions to begin the process of forming Regional Asso- 
ciations. The Coastal Observation Technology System (COTS) is targeting two crit- 
ical elements for establishing regional capacities for coastal and ocean observations: 
1) creating the infrastructure and methodologies to collect, share and integrate envi- 
ronmental data and create useful information products and 2) developing the orga- 
nizational and governance structures (Regional Associations) necessary for regional 
partnership formation, user-driven requirements assessments, and system manage- 
ment and sustainability. All regions except the Gulf of Maine, the Caribbean Islands 
and the Pacific Islands are presently funded to support RA development. NOAA is 
working with the other regions to also establish such projects. 

Data Management 

Improved data management infrastructure is also critical to the success of the 
IOOS. Merging disparate efforts into a truly integrated system is the primary chal- 
lenge in establishing an Integrated Ocean Observing System. In 2002, Ocean.US es- 
tablished the Data Management and Communications (DMAC) Steering Committee 
to plan for the data management and communications subsystem of IOOS. The RAs 
have stated that the challenges of data management should be considered an over- 
arching issue that must be funded and adhered to at all phases of the creation of 
IOOS. The DMAC Steering Committee has produced an implementation plan with 
10-year budget estimates, which has not yet been vetted by the National Ocean Re- 
search Leadership Council (NORLC). 

There are a variety of “data management issues” that need to be considered as 
IOOS is implemented. These are being addressed, and will continue to be addressed 
as technology changes. At the national level, the DMAC helps guide direction, but 
solutions will likely emerge from those people addressing the issues head on as they 
form regional collaborations. DMAC can help “mainstream” such solutions 
nationally. 

While funding individual projects helps establish capacity (infrastructure) for 
ocean and coastal observations at specific institutions, such capacity development is 
not itself sufficient to build an integrated ocean observing system or to realize the 
vision of a national backbone supplemented by regional observations. Achieving the 
benefits of IOOS requires cultural and technological frameworks that facilitate data 
standards, data sharing, data integration, and product development for users within 
and beyond the scientific community. NOAA, the Office of Naval Research, and 
Ocean.US have been working with the grant recipients to establish linkages among 
projects and with the federal agencies to ensure that data collection and manage- 
ment efforts are compatible with the goals of IOOS, recognizing that the cultural 
shift and commitment required to meet the IOOS vision is significant. 

Through a special focus on data development, management and communications, 
integration, and applications, NOAA is working with COTS recipients to ensure that 
these projects contribute most effectively to IOOS, and thus to federal mission agen- 
cy and public user needs. This is an on-going process that requires a high degree 
of commitment to relationship building, and to helping regional partners through 
technical assistance and other means to establish the capacities they need to help 
fulfill the IOOS vision of regional and national integration. 

The monitoring and forecasting of El Nino events is a good example of integration 
of many data sources (terrestrial, coastal, ocean) to craft an understanding of El 
Nino o formation and intensity. The data management protocols are critical to es- 
tablishing the capability for such integration. 

Making it Happen 

While the Draft Implementation Plan outlines a detailed strategy for effectively 
realizing the goal of an IOOS, much work has been done to attain this goal. Inter- 
national collaborations have led to the deployment of systems such as the Tropical 
Atmosphere Ocean, or TAO/TRITON, array and the Argo profiling array, described 
in the accompanying list of NOAA ocean observation capabilities. In the U.S., 
systems such as National Water Level Observation Program and those run by the 
National Data Buoy Center (NBDC) provide data on a national (coastal) scale. Re- 
gional systems currently run by a growing number of organizations also collect data 
at the higher resolution scale needed to forecast impacts to coastal communities. 

Based on the work of the international and national observing community high- 
lighted above, the general reasons, needs, technologies, and drawbacks to building 
an IOOS have been detailed multiple times over the years. However, it is only re- 
cently that mechanisms have been established to pull the international, national 
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and regional communities together to make it happen. In the U.S., direction and 
input from Congress, NOAA and other federal agencies, the U.S. GOOS Steering 
Committee, local and regional stakeholders, and the coordination efforts of the 
Ocean.US office are the impetus pushing to make IOOS a reality. 

Twenty years of ocean observational experience in NOAA suggest that the human 
ability to utilize and apply large amounts of ocean data is a critical limiting factor 
for the effective use of data from large-scale ocean observational networks. Obtain- 
ing a better understanding of regional economic, social, and environmental require- 
ments for IOOS is a key consideration as the system evolves. Validating these re- 
quirements through rigorous analysis is an equally important task that will serve 
to distill the highest priority activities for consideration as IOOS investments. 

A three-year regional study on economic and policy drivers for the design of IOOS 
is currently underway. To-date, the study documents that five key economic sectors 
(intermodal transportation, construction and engineering, energy, financial services, 
and recreation and tourism), as well as the public health sector, are factoring ocean 
and coastal observational information into economic, business, operational, and pol- 
icy decision making. The study is revealing that increasing the use of this informa- 
tion in and beyond these sectors will strengthen economic activities and fill these 
sectors — identified needs, such as watershed-based geographic information system 
(GIS) mapping, more reliable forecasting, improved and higher resolution data on 
wind fields, and enhanced hurricane models and storm predictions. 

There is much work to be done to involve the private sector in IOOS, both as a 
provider and a beneficiary. The private sector brings years of experience and exper- 
tise to operational observing of the environment including for the fields of research, 
technology development and application, the fielding and maintenance of platforms 
and instruments, environmental monitoring and analysis, and the operation of com- 
plex systems involving the ingestion, processing and delivery of real-time data. 
Studies are being done to help to identify and validate business sector requirements 
for IOOS data and information. It will be important, especially in the near term, 
to maintain an open dialog between the private sector, Ocean.US, federal and state 
agencies, and the developing RAs. 

Concluding Remarks 

The Preliminary Report of the Ocean Commission notes that “an integrated ocean 
and coastal observing system that is regionally, nationally, and internationally co- 
ordinated and is relevant at local to global scales can serve a wide array of users, 
be more cost-effective, and provide greater national benefits relative to the invest- 
ments made. Although the current regional systems are valuable assets that will 
be essential to the implementation of the IOOS, they are insufficiently integrated 
to realize a national vision, [page 321] 

The challenges that now exist to bring together individual observing efforts to cre- 
ate an integrated system are largely people issues: 

• Governance 

• Mapping the respective roles and responsibilities of the public and private 
sectors 

• Interoperability and access to data, information and products 

• Integration and coordination 

• Different needs across a spectrum of users 

• Sustainability 

It is these challenges which now hold our attention and for which solutions are 
now being shaped into a strategy to pursue an IOOS both nationally and inter- 
nationally. NOAA is working both internally (through NOSA, NOSC, and NOC) and 
externally (Ocean.US, IOC and others) to complete plans for integrated and sus- 
tained ocean observations. 

Mr. Chairman, this concludes my testimony. I would be pleased to answer any 
questions that you or other Members may have. 


Mr. Gilchrest. Thank you very much, Dr. Spinrad. 

We have some — on the lower dais, there are a number of seats 
here. So the people standing in the back, if you want to come up 
and sit down here, you are welcome to. We are not going to ask 
you to change your political affiliation or anything like that. If you 
do want to sit up here, you are welcome to sit up here. 

Dr. Leinen. 
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STATEMENT OF MARGARET S. LEINEN, Ph.D., ASSISTANT 

DIRECTOR FOR GEOSCIENCES, NATIONAL SCIENCE 

FOUNDATION 

Dr. Leinen. Thank you, Mr. Chairman, members of the Com- 
mittee, Subcommittee, and staff. Thank you for inviting me to tes- 
tify. I am Margaret Leinen, assistant director for geosciences at the 
National Science Foundation. My directorate supports ocean 
science research. As you heard, I also co-chair with Dr. Richard 
Spinrad the National Science and Technology Council’s Sub- 
committee on Oceans. 

In my testimony, I would like to make four points about the 
National Science Foundation role in the evolving plans for long- 
term ocean observations and how we are coordinating our planning 
with NOAA, Navy, NASA, and other agencies that are part of the 
National Ocean Partnership Program. 

First, NSF’s mission is to support basic research, primarily at 
U.S. academic institutions, and that is our role in long-term ocean 
observations. Thus, our primary involvement is through research- 
ers who successfully compete for NSF grants. The specific research 
directions come from the broad ocean science community, through 
workshops, National Academy reports, and other activities. This 
community has made the need for long-term ocean observations 
very clear through all these mechanisms. 

In the past, progress in ocean research was driven strongly by 
the ability to make observations in new places or using new types 
of measurements. Now we know that few characteristics of the 
ocean are constant. The ocean and the seafloor beneath it are high- 
ly dynamic environments. Thus, observations are needed over the 
time scales of these changing processes, often decades, centuries, 
and beyond. A new mode of understanding the ocean will evolve 
over the next decade, driven primarily by these long-term observa- 
tions. 

My second point is that basic research is most effective when re- 
searchers plan and design their own experiments and define their 
infrastructure requirements. Based on such definitions, NSF is 
planning to fund construction and operation of an innovative new 
research observatory network that we call ORION. Funds for the 
construction of the network are being sought through NSF’s major 
research equipment and facilities construction account in a project 
call the Ocean Observatories Initiative, OOI. 001 was listed in 
NSF’s Fiscal Year 2005 budget submission to Congress as a can- 
didate for a new start in Fiscal Year 2006. 

The ORION network and its infrastructure have three elements. 
First, a regional array of sites that are connected by electro-fiber- 
optic cable. Two, relocatable deep sea buoys that can be deployed 
in harsh environments, like the Antarctic Ocean. And three, an ex- 
panded network of coastal observatories. These elements will, for 
example, allow oceanographers to understand the factors that con- 
trol the diversity and species composition of coastal biological com- 
munities, a key requirement to implement ecosystem-based man- 
agement strategies. They will allow them to understand the proc- 
esses that form gas hydrate deposits on continental margins and to 
discriminate natural from anthropogenic climate change. This data 
will be provided in real time to researchers so they can respond 
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and adjust to events as they develop. Educators and outreach spe- 
cialists will be able to use the real-time information to spread the 
excitement of discovery to students and the general public. 

ORION is part of the broader national and international observ- 
ing effort that Dr. Spinrad told you about, that has multiple goals 
and serves multiple communities. The relationship between ORION 
and operational ocean observing systems at the national level is 
within the integrated ocean observing system IOOS. NSF is thus 
a major participant in the interagency process that is planning 
IOOS. 

My third point is that ocean observatory systems need to evolve 
in response to new capabilities. We believe that new technology 
and scientific knowledge are necessary to meet existing user re- 
quirements to improve products and to develop new applications 
that are not currently anticipated. Engaging researchers and re- 
search agencies in long-term ocean observations is thus critical to 
IOOS’s evolution, ultimately leading to a broader use of the infor- 
mation and increased user satisfaction with the products. 

Fourth, and finally, NSF has already begun to make progress. 
NSF funded the Monterey Bay Aquarium Research Institute to in- 
stall a fiber-optic-cabled observatory in Monterey Bay that will 
serve as a test bed for our future efforts. This year, we also funded 
a small ORION project office. An executive steering committee 
comprised of renowned scientists from institutions throughout the 
U.S. and Canada, including Dr. Weller, who is testifying today, was 
also established and is working closely with the project office staff. 
In the near future, we will need to develop a data system to serve 
both research and operational observing requirements. We are dis- 
cussing this issue with the other Federal agencies and expect a 
plan that will serve research users as well as other customers for 
IOOS and ORION data. 

In conclusion, NSF believes that ocean observatories are the ve- 
hicle for a new type of exploration which some refer to as exploring 
in time. We are excited about the possibilities, and anticipate that 
long-term ocean observations will lead to many new and important 
discoveries. 

I am pleased to answer any questions. Thank you. 

[The prepared statement of Dr. Leinen follows:] 

Statement of Margaret S. Leinen, Ph.D., Assistant Director for Geosciences, 
National Science Foundation 


Introductory Remarks 

Mr. Chairman, members of the Subcommittee, thank you for inviting me to testify 
as to how the National Science Foundation (NSF) is supporting ocean observing 
systems and coordinating with NOAA, Navy and the other agencies that are part 
of the National Ocean Partnership Program (NOPP) to support the development of 
regional and national ocean observing systems. I am Margaret Leinen, Assistant Di- 
rector for Geosciences at the National Science Foundation. The three divisions in my 
directorate support research in Ocean, Atmospheric and Earth Science. 

I also Co-Chair, with Dr. Richard Spinrad, the National Science and Technology 
Council’s (NSTC) Joint Subcommittee on Oceans that reports to both the NSTC’s 
Committee on Environment and Natural Resources and the Committee on Science. 
The Joint Subcommittee on Oceans is currently establishing an interagency Task 
Force on Ocean Observations to focus on national interests and needs in this area. 

NSF’s mission is to support basic research, including oceanographic research, pri- 
marily at U.S. academic institutions. Thus, our primary interest and involvement 
in ocean observations is through the researchers who successfully compete for NSF 
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grants, as well as the broader ocean science community who provide guidance to our 
programs through workshops, National Academy reports and other venues. 

Need for Ocean Research Observatories 

Since the earliest expeditions of H.M.S. Challenger in the 19th century, progress 
in ocean research has been driven strongly by the ability to make new observa- 
tions — either located in new places (i.e. classical exploration-going to places on 
Earth that have not been observed before) or using new types of measurements that 
permit natural phenomena or processes to be understood in different ways. As our 
knowledge of the oceans has improved, the realization has grown that few charac- 
teristics of the ocean are in steady state — the ocean and the seafloor beneath are 
highly dynamic environments. If these processes are to be understood, if new in- 
sights are to be gained, if quantitative models are to be validated satisfactorily, then 
observations are needed over the time scales appropriate to the dynamics of these 
processes. We know enough today to realize that these time scales span milliseconds 
to decades, centuries and beyond and that a new mode of observing the ocean will 
evolve over the next decade, driven primarily by the growing need for sustained 
time-series observations. This need is clear, not only in our most reliable source of 
information concerning research trends — the proposals that are submitted — but also 
in essentially all of the community-based planning documents that have been pro- 
duced in recent years. 

NSF continues to invest in research that explores new regions or explores new 
processes that have recently been discovered. In this mode of observation, we have 
invested in exploration that discovered deep sea hydrothermal vents, in exploration 
that discovered new underwater volcanoes, and in exploration that discovered new 
species of organisms in the ocean. However, today I would like to highlight another, 
equally important, kind of exploration. When investigators work to understand the 
ocean by making sustained time-series observations they are, in effect, “exploring- 
in-time”. The earliest oceanographers made great discoveries by conventional spatial 
exploration — they traveled to new places in the oceans and discovered unexpected 
phenomena that catapulted their understanding of a particular process to a new 
level. Today, innumerable examples exist in the published literature of important 
and sometimes unexpected discoveries resulting from the collection of long time-se- 
ries data sets. Some people have considered this type of ocean observing as “moni- 
toring.” It is not — it is the classical combination of hypothesis testing and explo- 
ration, but in the time domain, not the space domain. Researchers are continuously 
developing, changing, and improving measurement strategies and techniques to 
maximize understanding and insight. 

What Have We Learned to Date from Sustained Measurements in the Ocean ? 

Sustained measurements at a few coastal, open ocean and sea floor locations have 
yielded some very exciting results, some with broad policy and management implica- 
tions, and attest to the potential impact of research observatories currently under 
development. Some examples: 

1. Measurements from a seafloor observatory show that fluids from aging ocean 
crust support microbial life of high diversity. 

2. Sustained biological and nutrient measurements off Hawaii and Bermuda show 
changes in the basic life support system of the oceans — from nitrogen-limita- 
tion to phosphorus-limitation of biological production — that control life in the 
North Pacific gyre, and possibly in parts of the Atlantic. 

3. Sustained measurements of the carbon dioxide system in seawater off Bermuda 
and Hawaii show that interannual changes in ocean mixing in the Atlantic, 
and changes in regional precipitation and evaporation in the Pacific, cause 
interannual variations in the amount of carbon dioxide that the ocean absorbs 
from the atmosphere. 

4. Measurements in the Pacific reveal that long-period (about 50 years) shifts in 
air and ocean temperatures affect biological productivity and fisheries off 
Japan, California, Peru and Chile, as well as changes to the carbon dioxide 
sink and source flux of the equatorial Pacific. 

5. Floats that recorded temperatures in the Southern Ocean throughout the 
1990s show that the Southern Ocean has warmed by about 0.2 C just since 
the 1950s. 

6. Measurements of salinity over the past several decades show that tropical 
ocean waters have become dramatically saltier over the past 40 years, while 
oceans closer to the Earth’s poles have become fresher. 
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NSF’s Ocean Research Interactive Observatory Networks (ORION) and the Ocean 
Observatories Initiative ( OOI) 

The U.S. oceanographic research community and the National Research Council 
(in two recent reports), as well as the international oceanographic research commu- 
nity have all highlighted that modern ocean science research requires new types of 
infrastructure that are capable of providing long-term, high-resolution observations 
of critical environmental parameters on appropriate time and space scales. Con- 
sequently, NSF’s Division of Ocean Sciences (OCE) is planning to construct and op- 
erate an innovative new ocean observatory network, Ocean Research Interactive Ob- 
servatory Networks (ORION), of which the Ocean Observatories Initiative (OOI) is 
the infrastructure component. Funds for the OOI are being sought through NSF’s 
Major Research Equipment and Facilities Construction (MREFC) account. OOI was 
listed in NSF’s FY05 budget submission to Congress as a candidate new start for 
FY06. OOI infrastructure will provide the oceanographic research and education 
communities with new modes of access to the ocean. The OOI has three primary 
elements: 1) a regional cabled observatory (RCO) consisting of interconnected sites 
on the seafloor spanning several geological and oceanographic features and proc- 
esses, 2) relocatable deep-sea buoys that could also be deployed in harsh environ- 
ments such as the Southern Ocean, and 3) new construction or enhancements to ex- 
isting systems leading to an expanded network of coastal observatories. 

ORION Science Plans 

The U.S. and international ocean science community is currently engaged in ex- 
tensive planning efforts to determine how to focus ORION observatory assets on the 
most appropriate and exciting research questions. The ORION science plan is not 
yet final, but based on workshop and other reports (see Glenn and Dickey 2003 and 
Jahnke et al. 2003), I can provide a sampling of the types of science programs we 
expect to see in the final ORION plan. 

The coastal research community will use ORION to determine and quantify the 
processes at the ocean boundaries that affect the global carbon and related cycles; 
to better understand the environmental factors that control the diversity and species 
composition of coastal biological communities — a key requirement to implement eco- 
system-based management strategies; to better understand fluid flow and life in 
continental margin sediments, including the processes that form gas hydrate depos- 
its; and to achieve a much better understanding of water circulation in the coastal 
ocean. 

Researchers will use instruments on open ocean buoys and on the seafloor to im- 
prove our understanding of earthquakes that occur far from land; to develop the 
long records required to delineate climate cycles from long-term change; to quantify 
changes in the ocean’s ability to absorb atmospheric carbon dioxide; and to deter- 
mine the impact of anthropogenic C02 on the ocean carbonate system — which is of 
critical importance to many ocean organisms, including corals. Other instruments 
will be deployed to study the circulation of water flowing through the upper ocean 
crust, which exceeds the flow of all the rivers that pour off of the continents, and 
its impact on subseafloor biological and chemical processes. For example, some of 
holes drilled deep by U.S. and Japanese scientific drill ships will be capped with 
elaborate structures called Circulation Obviation Retrofit Kits (“CORKS)”. CORKS 
will enable scientists to monitor processes beneath the seafloor and conduct experi- 
ments. These advanced seafloor observatories allow measurements of temperature, 
pressure, fluid chemistry, and microbiology to be obtained from different depths in 
the borehole. 

Canadian and U.S. scientists will connect CORKS and other instruments to the 
Regional Cabled Observatory (RCO), to be located on the Juan de Fuca plate, to an- 
swer questions about how the sea floor forms and subsides at plate boundaries; as 
well as the effects of geological processes on biological processes on and within the 
seafloor. Instruments connected to seafloor cables but extending up into the over- 
lying water column will be used to quantify mixing between deep and shallow wa- 
ters and the rate of gas exchange between the ocean and atmosphere. 

An important ORION goal is to provide real-time observatory data to researchers, 
and to those involved in education and outreach. Thus, scientists will be able to re- 
spond and adjust to events as they develop. Educators and outreach specialists will 
be able to use the real-time information to spread the excitement of discovery to stu- 
dents and the general public. 

Just as the U.S. academic research fleet is accessible to all investigators, the OOI 
will begin building an openly accessible network of ocean observatories to facilitate 
the collection of long time-series data sets needed to understand the dynamics of 
biological, chemical, geological and physical processes. The primary infrastructure 
for all components of the OOI includes both dedicated fiber-optic cables to shore and 
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moorings capable of two-way communications with a shore station. Moorings are en- 
visioned to be both freestanding, as for the global array of buoys, and they will also 
be attached to fiber optic cables to provide the capability for water column investiga- 
tions. Seafloor junction boxes connected to this primary infrastructure will support 
individual instruments or instrument clusters at varying distances from cables as 
well as the moorings. These junction boxes include undersea connectors that provide 
not only the power and two-way communication needed to support seafloor instru- 
mentation, but also the capability to exchange instrumentation in situ when nec- 
essary for conducting new experiments or for repairing existing instruments. 

NSF will cooperate with other U.S. Federal agencies and international partners 
to implement the ORION network and as described in the next section, to link the 
ORION researchers with IOOS activities. The RCO will be located on the Juan de 
Fuca plate in US, Canadian and international waters (off Washington and British 
Columbia) and will be designed, constructed and operated in cooperation with Can- 
ada. Institutions that are competitively selected to construct and operate coastal ob- 
servatories will likely be members of the Regional Associations that are envisioned 
as part of the coastal observing component of IOOS. Thus, NSF-funded infrastruc- 
ture and operations funds will help support the activities of the RAs. NSF and the 
ORION Project Office are also discussing direct cooperation with NOAA’s Office of 
Climate Observation (OCO) to deploy some of the open ocean observatories to serve 
both research and NOAA operational needs and requirements for open ocean meas- 
urements. 

Relation between ORION I OOI and the Integrated Ocean Observing System (IOOS) 

The research-driven ORION (with its infrastructure construction OOI component) 
is part of a broader national and international effort to establish long-term ocean 
observatories, for basic research and education, as well as for operational oceano- 
graphic needs. The most fundamental relationship between the OOI and operational 
ocean/Earth observing systems at the national level is with the proposed U.S. Inte- 
grated Ocean Observing System (IOOS)- an operational observing system that is 
being planned under the auspices of the National Ocean Partnership Program 
(NOPP). As will be/was described by Drs. Spinrad and Winokur, the primary pur- 
pose of the IOOS is to provide data of societal interest to “customers,” ranging from 
fishermen and shippers, to coastal zone managers, to the U.S. Navy. Data to be col- 
lected are aimed at supplementing current knowledge. In contrast, the NSF’s OOI 
is focused on developing new knowledge and new technologies that will advance our 
understanding of the oceans. By addressing the ocean research community’s needs 
for time-series measurements of ocean processes, the OOI will provide the infra- 
structure needed to advance knowledge and understanding of the ocean/atmosphere/ 
earth system, as well as the technical capabilities for monitoring that system. 

In a recently released National Research Council Report (NRC, 2003), a key find- 
ing states (p.158) : 

“The OOI will greatly improve the ability of operational ocean observing 
systems such as the Integrated and Sustained Ocean Observing System 
IOOS and the Global Ocean Observing System (GOOS) to observe and, pre- 
dict ocean phenomena.” 

“The research based OOI is an important complement to the proposed 
IOOS. IOOS is an operational system driven by the needs of potential 
users, and designed to improve the safety and efficiency of marine shipping, 
mitigate effects of natural hazards, reduce public health risks, improve 
weather and climate predictions, protect and restore a healthy coastal envi- 
ronment and enable sustainable use of marine resources. The OOI, in con- 
trast, is driven by basic research questions and its principal products will 
be improved understanding of the oceans and new and improved tech- 
nologies. The OOI will thus provide the key enabling research for IOOS, in- 
cluding fundamental advances in observatory platforms and, through the 
research of investigators using the OOI, basic understanding and in sensor 
technology that will enable IOOS to meet its longer term operational goals. 

The IOOS is important for the OOI because it will provide a larger frame- 
work of observations and background data necessary for interpreting the 
process oriented experiments that are the centerpiece of basic research.” 

The Preliminary Report of the U.S. Commission on Ocean Policy (http:// 
www.oceancommission.gov/) reached a similar conclusion. The report states on 
p. 327: 

The national IOOS will also have significant synergies with the NSF Ocean Ob- 
servatories Initiative, which is being designed to address the ocean research commu- 
nity’s needs for long-term, in situ measurements of biological, chemical, geological, 
and physical variables over a variety of scales. The NSF observatories will be used 
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to examine the processes that drive atmospheric, oceanic, and terrestrial systems 
and will serve as an incubator for new technologies to monitor these processes. 
While the IOOS and the NSF observatories have thus far been planned independ- 
ently, the basic research and technology development from the NSF Observatories 
and the information generated by the IOOS are in reality interdependent, with each 
program supplying ingredients essential to the other. Close coordination and co- 
operation between NOAA and NSF will be necessary to capitalize on these benefits. 

NSF and the Interagency Process to Plan and Develop IOOS 

NSF is part of the National Ocean Partnership Program (NOPP) and is one of the 
original signatories to the NOPP MOU for Establishing a NOPP Interagency Ocean 
Observation Office (http://www.ocean.us/documents/doc). The signatories of the 
MOU support the Ocean.US office, which serves as a national focal point for inte- 
grating ocean observing activities. Along with Navy, NOAA, NASA and other agen- 
cies, NSF provides funds to operate the office and supports two researchers to par- 
ticipate in Ocean.US planning and coordination activities. Dr. James Yoder, Director 
of the Division of Ocean Sciences, represents NSF on NOPP’s Ocean Observations 
Executive Committee (EXCOM), which oversees Ocean.US activities and provides 
policy guidance, ensures sustained Agency support, and approves implementing doc- 
uments. At present, Ocean.US and EXCOM are developing a draft Implementation 
Plan for IOOS to be vetted by the National Ocean Research Leadership Council, 
which NSF chaired last year. 

NSF also participates in the annual NOPP solicitation for research projects and 
is one of the principal sources of funding for projects selected through the peer re- 
view process. Three of the topics that generally appear each year in the NOPP solic- 
itation are chosen by the agencies to support ocean observations: Research Observ- 
atories, Observational Technique Development, and “Commons” for Ocean Observa- 
tions. NOPP projects funded cooperatively by the Office of Naval Research (ONR), 
NOAA, NASA, NSF, Sloan Foundation and others during the past few years that 
are related to these ocean observing themes include: 

• An Innovative Coastal-Ocean Observing Network (ICON), Naval Postgraduate 
School; 

• Design Study for NEPTUNE: Fiber Optic Telescope to Inner Space, University 
of Washington; 

• Coastal Marine Demonstration of Forecast Information to Mariners for the U.S. 
East Coast, University of Maryland, Horn Point Laboratory;. 

• Developing Long Range Autonomous Underwater Vehicles for Monitoring Arctic 
Ocean Hydrography, Monterey Bay Aquarium Research Institute; 

• Autonomous Profilers for Carbon-System and Biological Observations, Lawrence 
Berkeley National Laboratory; 

• Incorporation of Sensors into Autonomous Gliders for 4D Measurement of Bio- 
optical and Chemical Parameters, University of Washington; 

• Accelerating Electronic Tag Development for Tracking Free-Ranging Marine 
Animals at Sea, Stanford University and the University of California Santa 
Cruz; 

• Developing Gene-Based Remote Detection, NOAA Atlantic Oceanographic and 
Meteorological Laboratory; 

• The Environmental Sample Processor (ESP): A Device for Detecting Microorga- 
nisms In Situ Using Molecular Probe Technology, Monterey Bay Aquarium Re- 
search Institute; 

• Development of an Integrated Regional, National & International Data System 
for Oceanography, University of Rhode Island; 

• A Biotic Database of Indo-Pacific Marine Mollusks, Academy of Natural Science; 

• Census of Marine Fishes (CMF): Definitive List of Species and Online Biodiver- 
sity Database, California Academy of Science; and 

• Digital Archival of Marine Mammal/Bird/Turtle Data for OBIS, Duke 
University. 

Recent NSF Development Efforts to Prepare for Ocean Observatories 

In 2002, NSF’s Division of Ocean Sciences funded the Monterey Accelerated Re- 
search System (MARS). MARS will complete the design and then install an ad- 
vanced cabled observatory in Monterey Bay that will serve as the test bed for a 
state-of-the-art regional ocean observatory. MARS thus represents an important 
step toward harnessing the promise of new power and communication technologies 
to provide a remote, continuous, long-term, high-power, large-bandwidth infrastruc- 
ture for multidisciplinary, in situ exploration, observation, and experimentation in 
the deep sea. MARS will be located in Monterey Bay offshore the Monterey Bay 
Aquarium Research Institute (MBARI). It will include one science node on 51 km 
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of submarine cable with expansion capability for more nodes in the future. The 
science node will provide 8 science ports, and each port will have a 100-Megabit- 
per-second, bi-directional telemetry channel. The system will make use of the tools, 
techniques, and products developed over the last several decades for high reliability 
submarine telecommunication and military systems to ensure that this system can 
operate over a 30-year lifetime with minimum life-cycle cost. 

In 2004, NSF’s Division of Ocean Sciences funded a joint venture of the Joint 
Oceanographic Institutes (JOI), Inc. and the Consortium for Oceanographic Re- 
search and Education (CORE) to support an ORION Project Office to coordinate 
science community planning in preparation for ocean observing projects, including 
the proposed OOI/ORION initiative. The small staff is co-located with JOI, Inc. in 
Washington D.C. An Executive Steering Committee comprised of renowned sci- 
entists from institutions throughout the U.S. and Canada, including Dr. Weller who 
is testifying today, was also established and is working closely with the ORION 
staff. The two immediate tasks for the Steering Committee and the Office staff are 
to synthesize science community input from workshops and other sources to develop 
an ORION Science Plan to be followed by an Implementation Plan. The Office will 
also work with Ocean.US and implementing offices, such as NOAA’s Office of Cli- 
mate Observations (OCO), to develop and coordinate ocean observing plans and ac- 
tivities. 

In addition to these direct contributions to observation of the oceans, I would like 
to highlight other critical roles played through the support of the National Science 
Foundation. All ocean observing systems depend on sensors which have been devel- 
oped through ocean research. The evolution of the observing systems proposed today 
will come about through research into improvements in existing sensors and 
through new sensor development. This research is supported through the basic re- 
search programs of the National Science Foundation. 

With new sensors come innovative ideas for the sensor networks and arrays that 
can make such measurement. ORION is an excellent example of a state-of-the-art 
sensor network that has evolved from the NSF-supported research community. Such 
systems must be tested and developed in a research environment before they can 
be deployed as operational systems. Research supported by the National Science 
Foundation provides a mechanism for the development of innovative new sensor 
networks. 

Once data from observation systems are in hand, they need to be assimilated into 
quantitative computer models that reveal the relationship of the observations to the 
wealth of other ocean environmental data. The National Science Foundation has 
been a strong supporter of the research communities that develop such computer 
models of the ocean. 

This end-to-end investment in new technologies for ocean observation, new 
paradigms for ocean observation, and new models for the interpretation of ocean 
observatory data is a hallmark of the National Science Foundation Ocean Sciences 
Division. 

Priorities for the Future Interagency Attention 

In addition to agency-specific planning and development activities, and to the Im- 
plementation Plan currently under development by Ocean.US and NOPP’s EXCOM, 
NSF believes attention should be focused on two other high priority activities: (1) 
Development of a data system to serve both research and operational ocean observ- 
ing requirements; and (2) as recommended by the U.S. Commission on Ocean Policy 
(SCOP) Preliminary Report, an approach and a plan for transitioning ideas and 
tools from research to operations. Ocean.US and EXCOM are currently discussing 
the data system issue and are receiving considerable input from NSF, Navy, NOAA, 
NASA and other agencies. A high priority is to agree on metadata and data stand- 
ards that satisfies researchers, as well as other users of IOOS and ORION data. 
NSF is optimistic that a plan will soon emerge from these discussions that will lead 
to a flexible data system to serve research users as well as other customers for 
IOOS and ORION data. One of the NSF goals is for full and open exchange of data, 
emphasizing the importance of distributing as much as possible in near real-time. 
NSF and the ORION Office are also prepared to participate in interagency discus- 
sions on the transition issue, as well. 

Mr. Chairman, Thank you for this opportunity to share these thoughts on the im- 
portance of ocean observations to researchers and the role NSF will play in the 
interagency efforts to develop a national ocean observing strategy and system. I am 
pleased to answer any questions. 
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Mr. GlLCHREST. Thank you very much, Dr. Leinen. 

Mr. Winokur. 

STATEMENT OF ROBERT WINOKUR, TECHNICAL DIRECTOR, 
OCEANOGRAPHER OF THE NAVY 

Mr. Winokur. Thank you, Mr. Chairman, for inviting the Navy 
to participate in this hearing on the status of ocean observation 
systems in the United States. My name is Robert Winokur, and I 
am the technical director to the Oceanographer for the Navy. I also 
serve as the Chair for the interagency Federal Oceanographic Fa- 
cilities Committee, and as the Navy representative to the inter- 
agency Ocean.US executive committee. 

The Oceanographer of the Navy plans, coordinates, and imple- 
ments the responsibilities of the Chief of Naval Operations with re- 
gard to naval oceanography. While our needs are mission-driven, 
we also recognize the need and responsibility to contribute to a 
national enterprise in ocean observing systems. The Chief of Naval 
Operations Sea Power 21 strategy has placed increasing demands 
on the Naval Oceanography Program to better characterize the 
ocean environment, to optimize naval operations on a global scale, 
but with particular emphasis on the coastal regions of the world. 
Our goal is to convert ocean observations into information and 
knowledge to support the war-fighting needs of the Navy. The 
Naval Oceanography Program is focused on developing an architec- 
ture and phased implementation and investigation strategy for 
battlespace sensing and time and space scales consistent with 
naval operations. Working together with the Office of Naval Re- 
search and partnering with the member agencies of the National 
Oceanographic Partnership Program, we have made major con- 
tributions to the national effort to establish an ocean observing 
system. 

For the Navy, a thorough understanding of the ocean environ- 
ment is critical to safe and precise navigation, anti-submarine war- 
fare, locating and disarming mines, putting marine special warfare 
forces and equipment on the beach, and projecting offensive and 
defensive power from a secure maritime maneuver area. As mili- 
tary weapons systems and platforms become increasingly sophisti- 
cated, the impact of the environment becomes a more critical factor 
to their performance. To this end, we use adaptive sampling to 
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obtain high-resolution bottom topography, current temperature, 
sound speed, salinity, surface wave, and atmospheric data by using 
satellites, moored and drifting platforms, seafloor cable systems, 
tide gauges, coastal radar, unmanned vehicles, and directed ship 
surveys and observations. 

The Oceanographer of the Navy, through the Commander of the 
Naval Meteorology and Oceanography Command, conducts multi- 
function oceanographic surveys in the ocean basins of the world 
and in coastal regions. In addition, the Navy develops and operates 
numerical models that rely on real-time data from a variety of 
sources which are merged with climatological data to provide daily 
forecasts of atmospheric and oceanic parameters on a global scale. 
The Office of Naval Research has invested in the development of 
most of the observing tools now in use in the ocean. Many of the 
knowledge bases about the regions of the world ocean have come 
from ONR-funded programs or investigators. 

The U.S. Navy has a global presence and must be prepared to 
respond to an emergency or contingency anywhere, any time. In al- 
most every aspect of modern warfare, an accurate and timely de- 
scription of the environment serves as a force multiplier. Contin- 
gency operations require rapid response, and that gives us scant 
time to complete an environmental assessment. 

Modern diesel submarines operating in a shallow littoral envi- 
ronment can pose a serious threat to naval operations. Under- 
standing thermal conditions in the water column, along with 
knowledge of bottom properties, is critical to optimizing sonar 
system performance. Similarly, accurate characterization of ocean 
conditions is critical to mine warfare, a potentially serious threat 
in choke points, harbors and ports, and coastal landing zones, im- 
pacting amphibious landings and special operations forces. Simply 
stated, rapid environmental assessment and the provision of envi- 
ronmental knowledge are critical elements to the safety and suc- 
cess of naval operations. 

While timely and accurate knowledge of the environment is a 
force multiplier for a navy, knowledge of the oceans is also a force 
multiplier for non-defense purposes as well. The Navy is part of a 
National Ocean Infrastructure designed to coordinate and leverage 
existing programs to maximize investment in ocean research, re- 
source management, and development. Navy has invested heavily 
in this National Ocean Infrastructure. Examples of this investment 
include recapitalization of the National Academic Oceanographic 
Research Vessel Fleet and periodic review and declassification of 
appropriate naval oceanographic data in accordance with policies 
for access by the civilian community. 

And ocean observing system will provide data in support of both 
operational and research requirements, as being advanced by a 
number of U.S. Government agencies under the auspices of the 
National Oceanographic Partnership Program. A long-term and 
sustained ocean observing system will be coordinated through NOP 
interagency office, Ocean.US. Navy has been closely aligned with 
NOP since the program’s inception and, in fact, provided its first 
director. The Navy supports Ocean.US’s efforts to develop an ocean 
observing system involving regional associations and based on a 
national backbone as a high priority for implementing a national 



26 


ocean observing system. The Navy has also partnered with other 
agencies to support regional observing systems in the southeast At- 
lantic, the Gulf of Maine, the Gulf of Mexico, and Monterey Bay. 

The success of these regional systems is paving the way for a 
national and ultimately an international observing system. The 
Oceanographer of the Navy and the Office of Naval Research en- 
sure that the full breadth of the Navy is contributing strongly and 
in appropriate ways to the development of an integrated ocean ob- 
serving system. The Navy’s observing system needs and programs 
are directed at providing the essential data, information, and 
knowledge required to continuously describe the battlespace to sup- 
port naval operations. 

Thank you, Mr. Chairman, and I look forward to answering any 
questions you may have. 

[The prepared statement of Mr. Winokur follows:] 

Statement of Robert Winokur, Technical Director, 

Office of the Oceanographer of the Navy 

Mr. Chairman, members of the Subcommittee and distinguished colleagues, I 
want to thank you for inviting the Navy to participate in this hearing on the status 
of Ocean Observation Systems in the United States. The U.S. Navy has a long his- 
tory of ocean observations, dating back to the early 1840s, and this program con- 
tinues with increasing importance today. 

While our needs are mission driven, we also recognize the need and responsibility 
to contribute to a national enterprise in Ocean Observing Systems. The Chief of 
Naval Operations Sea Power 21 Strategy, with its three essential pillars of Sea 
Strike, Sea Shield and Sea Basing, has placed increasing demands on the Naval 
Oceanography Program to better characterize the ocean environment to optimize 
naval operations on a global scale, but with particular emphasis on the coastal or 
littoral regions of the world. Our goal is to convert ocean observations into informa- 
tion and knowledge to support the warfighting needs of the Navy. The Naval Ocean- 
ography Program is focused on developing an architecture and phased investment 
and implementation strategy for battlespace sensing and observations at the time 
and space scales consistent with naval operations. Working together with the Office 
of Naval Research and partnering with the member agencies of the National Ocean- 
ographic Partnership Program (NOPP) we are proud of the leadership role and 
major contributions we are making to the national effort to establish an Ocean Ob- 
serving System. 

As military weapon systems and platforms become increasingly sophisticated, the 
impact of the environment becomes a more critical factor to their performance. Ac- 
curate knowledge of the environment maximizes combat effectiveness by helping de- 
cision makers pick the right platform, choose the right weapon, enter the right set- 
tings, pick the right target area, use the right tactics, and select the right time! 
System performance increasingly requires higher resolution data and more rapid re- 
fresh rates. 

Before the Navy can fully realize the strategic and tactical advantage of the 
oceans, a comprehensive understanding of the ocean environment is required. Envi- 
ronmental characterization is a critical component of intelligence preparation of the 
battlespace. To achieve this, the Department of the Navy adaptively samples high- 
resolution ocean data, including bottom topography, volumetric current, tempera- 
ture, and salinity measurements as well as surface wave data via in-situ and remote 
sensing sources. The Navy continuously monitors the ocean environment allowing 
us to better understand our operating environment and maintain our ocean stew- 
ardship role. 

The Integrated Ocean Observing System (IOOS) has two components; the global 
ocean component and coastal U.S. waters component. The Navy’s needs also focus 
on these components with emphasis on coastal regions of the world where the Navy 
operates. The Navy’s participation in observing system efforts includes those oper- 
ational activities that fall under the responsibility of the Oceanographer of the 
Navy, along with the science and technology activities of the Office of Naval Re- 
search that underlie the strategic surveys and database needs required to support 
fleet operations and weapons systems development. 
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The Oceanographer of the Navy, through the Commander Naval Meteorology and 
Oceanography Command, conducts multi-function oceanographic surveys in the 
ocean basins of the world and in coastal regions to provide a baseline for a variety 
of parameters. In addition, the Navy operates global forecast models that integrate 
real-time environmental data from a variety of sources, merges climatological data, 
and produces numerical models of atmospheric and oceanic parameters. These mod- 
els are dependent on timely input data provided from in situ and space-based obser- 
vations. 

The Office of Naval Research (ONR) has invested in the development of most of 
the observing tools now in use in the ocean. Many of the knowledge bases about 
regions of the world oceans other than U.S. waters have come from ONR-funded 
programs or investigators. ONR’s ocean science and technology niches in the federal 
funding system are in marine meteorology, small-scale ocean physics, optical ocean- 
ography, bioacoustics, coastal geosciences, and instrumentation development. 

In the global ocean, ONR funds major programs developing and validating large- 
scale numerical models of the ocean using whatever data sources may exist, both 
research and operational. The model outputs provide the basis for Navy sound-veloc- 
ity forecasts in support of sonar operations, and provide the boundary conditions for 
coastal and regional ocean models everywhere in the world. This work is done as 
part of the Global Ocean Data Assimilation Experiment (GODAE), to leverage the 
interests of other nations and agencies. 

In the U.S. coastal ocean, ONR research efforts provide understanding of a variety 
of coastal systems and how Naval operations can best be performed in those envi- 
ronments, and act as test-beds for the development and testing of new technologies 
for observing the ocean. This understanding and technology are useful elsewhere in 
the ocean such as in those areas that are denied to us for research and operational 
purposes. 

Another challenge will be our ability to manage efficiently the increasing data 
flow through sophisticated data networks. The various existing data collection re- 
sources must accept standardized formats that facilitate the dissemination, inges- 
tion, and integration of data into processing systems and interactive databases. 

The Integrated Ocean Observing System, which will provide ocean data in support 
of both operational and research requirements, is being advanced by a number of 
U.S. government agencies under the auspices of the National Oceanographic Part- 
nership Program (NOPP). Navy has been closely aligned with NOPP since the pro- 
gram’s inception. In fact, the Secretary of the Navy served as Chairman of NOPP's 
National Ocean Research Leadership Council (NORLC) for the first four years and 
currently serves as Vice Chair. The long-term and sustained ocean observing system 
will be implemented and coordinated through a NOPP interagency office, Ocean.US. 
The U.S. Navy strongly supports Ocean.US, and, in fact, provided its first director. 
Ocean.US’s efforts to develop an observing system of regional associations based on 
a national backbone ranks among the most important national ocean initiatives cur- 
rently underway. The U.S. Commission on Ocean Policy Preliminary Report recog- 
nized the importance of this observing system and recommended the development 
and implementation of a sustained, national Integrated Ocean Observing System. 

Navy’s reasons for strongly supporting the development of the integrated ocean 
observing system are compelling. In any military engagement, battlespace aware- 
ness is paramount; tactical application of environmental knowledge is a strong force 
multiplier. This is especially true in the complex and dynamic marine environment. 
The Navy/Marine Corps team is an expeditionary force required to respond rapidly 
to contingencies anywhere on the globe. Knowledge of the marine environment is 
critical to maintaining the tactical edge and allowing U.S. forces to operate more 
safely and efficiently. A network of ocean observations that are integrated and as- 
similated into a global operational system and resulting database is a major asset 
to any sea-based military operation, and also presents significant advantages for 
commercial and academic interests. 

The lack of data over the oceans was recognized as early as 1842 when Navy 
Lieutenant Matthew Fontaine Maury, then Superintendent of the Navy’s Depot of 
Charts and Instruments, began collecting weather and ocean data routinely re- 
corded in the official log books of both naval and commercial ships. These data were 
compiled on a series of wind and current charts for all the world’s oceans. 

We no longer need to rely on ships’ logs. Technology has increased our ability to 
observe the oceans through the use of satellites, moored and drifting buoys and plat- 
forms, sea floor cables, tidal gauges, coastal radar, unmanned vehicles, directed ship 
surveys and shipboard observations. 

Observations from space are an essential component of the Integrated Ocean Ob- 
serving System. Since 1998 representatives of the major international satellite space 
agencies have been working on an Integrated Global Observing Strategy (IGOS). 
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The U.S. has been a leader in this activity, and the Navy contributes to this and 
national planning through its own satellite remote sensing systems and its involve- 
ment in the next generation National Polar-orbiting Operational Environmental 
Satellite System (NPOESS). The Navy currently operates two oceanographic sat- 
ellite systems; GEOSAT Follow On (GFO) which is a radar altimeter that measures 
sea surface height, and Coriolis/Windsat, which is used to also measure sea surface 
wind speed and direction and is an important risk reduction program for the future 
NPOESS. While both systems are designed to support Navy needs, data are being 
made available to civil agencies and the research community to further under- 
standing of the ocean on global scales. 

NPOESS is an interagency program involving the Defense Department, NOAA 
and NASA. In addition, the European Organization for Exploitation of Meteorolog- 
ical Satellites (EUMETSAT) is also a participant and demonstrates the global na- 
ture of observing systems and partnerships. The Navy is an active participant in 
the NPOESS program through Coriolis/Windsat and direct participation in the Inte- 
grated Program Office, as well as providing two potential ground sites for processing 
the data at the Naval Oceanographic Office and the Fleet Numerical Meteorology 
and Oceanography Center. In fact, both NPOESS and IGOS provide opportunities 
for interagency and international partnerships by which to achieve new levels of 
synergy and cooperation. Satellite remote sensing is also an emphasis of the U.S. 
Interagency Working Group on Earth Observations (IWGEO). Navy participates in 
this effort that is linked to an international process to establish a Global Earth Ob- 
servation System of Systems (GEOSS). 

The Navy’s world-class military survey fleet collects high-resolution ocean data 
with state-of-the-art sensors. These vessels are critical to our ability to collect and 
analyze data. Navy operates oceanography and meteorology centers worldwide to 
process, model, disseminate, and archive data and products. These advanced facili- 
ties include production centers such as the Naval Oceanographic Office at the Sten- 
nis Space Center in Bay St. Louis, Mississippi, and the Fleet Numerical Meteorology 
and Oceanography Center in Monterey, California. In addition, the Naval Oceano- 
graphic Office, in collaboration with the Marine Corps Intelligence Center provides 
worldwide riverine support to joint operations. The National Ice Center, a tri-agency 
center involving the Navy, the National Oceanic and Atmospheric Administration 
(NOAA), and the United States Coast Guard, is responsible for sea and lake ice ob- 
servations and forecasts for Arctic and Antarctic Oceans and their marginal seas as 
well as the Great Lakes and Chesapeake and Delaware Bays. 

Within our own coastal waters, observations are obtained from a wide variety of 
sources to support Navy and Coast Guard operations, marine engineering enter- 
prises, the commercial fishing industry, state and local governments, and academia. 
Efficient integration of these independent data sources presents a host of challenges 
related to communications and database management. 

IOOS will provide a network to facilitate integration of data currently available, 
as well as increasing the distribution and types of ocean observations. These obser- 
vations should encompass the physical, chemical and biological characteristics of the 
water column, as well as meteorological and coastal riverine characteristics. There 
will be many benefits to this system, including a better understanding of climate 
variability, marine resource and ecosystem management, safer marine operations, 
public health and national security. It is in the realm of national security that the 
Navy has the most vested interests. 

When we talk about national security, there are two broad categories that should 
be considered: contingency operations abroad and homeland defense. 

The U.S. Navy has a global presence and often serves as America’s first response 
to international crises. Consequently, we must be prepared to respond to an emer- 
gency anywhere, anytime. For speed of transit and response, as well as safety of 
forces, environmental knowledge is critical. 

Sea Power 21 is the Navy’s strategic vision and transformational roadmap for 21st 
Century naval operations. It relies on three conceptual pillars: Sea Strike, Sea 
Shield, and Sea Basing. 

Sea Strike is the ability to project dominant, decisive, and persistent offensive 
power from the sea in support of joint warfighting objectives through networked 
sensors, combat systems, and amphibious ground forces. Sea Shield is the ability to 
project naval defensive power to assure access and protect joint forces ashore. 

Sea Basing provides enhanced operational independence and support for joint 
forces through networked, mobile, and secure sovereign platforms operating in the 
maritime domain. It envisions the sea as an independent and secure maneuver 
space for joint forces as they project power ashore. Weapons, sensors, and networked 
command and control functions will ensure a more defensible battle space while fa- 
cilitating operational mobility, logistic support, and strategic flexibility. 
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Sea-based forces have historically been limited by the operational reach of weap- 
ons, limits of communications systems, logistic chains, and the vagaries of the envi- 
ronment. Today’s precision missiles and strike aircraft have significantly increased 
the mission radius, with naval forces able to strike hundreds of miles inland, as 
demonstrated in Operation Enduring Freedom in Afghanistan. With advances in 
satellite technology and digital information, the capabilities of communication 
systems continue to improve with astonishing speed. 

Although sea basing is predicated on the idea that the sea can be a great ally, 
there’s no denying that at times the sea can be a formidable opponent. Globally dis- 
tributed sea-based forces will need to rely on accurate and rapid weather and sea 
condition forecasts, and that requires data derived from ocean observations. 

Modern diesel submarines are facile and lethal prowlers of the shallow littoral 
zone and we are witnessing a renewed emphasis on antisubmarine warfare. Under- 
standing the thermal distribution in the water column will help predict sonar per- 
formance and highlight shadow zones, or acoustic blind spots. Likewise, knowledge 
of the bathymetry and characteristics of the ocean floor will assist submarine hunt- 
ers as they search and destroy stealthy prowlers hiding in the complex undersea ge- 
ography. 

A competent characterization of the subsurface world is also critical to mine war- 
fare, a serious threat in strategic chokepoints, harbors and ports, and coastal land- 
ing zones. Sea Strike includes the amphibious landing of ground troops and special 
operations forces, and here again environmental knowledge is a critical component 
to the safety and success of operations. 

Mining of harbors is a threat, and accurate bottom surveys are necessary to estab- 
lish a baseline for mine countermeasure ships as they search for “mine-like” objects 
buried in the sediment. 

In almost every aspect of modern warfare, accurate and timely environmental 
characterization serves as a force multiplier. But contingency operations require 
rapid response, and that gives us scant time to complete an environmental assess- 
ment. A networked system of global ocean observations would greatly facilitate a 
comprehensive characterization of the operating environment. 

IOOS will also be a great asset in the area of homeland defense. According to 
NOAA’s National Ocean Service, the United States has over 95,000 miles of tidal 
shoreline that are vulnerable to asymmetric attack. Contaminants capable of caus- 
ing mass casualties may be set adrift on tidal currents from offshore, harbors may 
be mined, and ships scuttled at strategic navigational chokepoints. 

This integrated network of ocean observations will increase our knowledge of tidal 
currents and coastal circulation and increase the fidelity of our numerical ocean 
models. This knowledge will be essential to the prediction and consequence manage- 
ment of waterborne contaminants. Similarly, a network of offshore weather sensors 
will give us important atmospheric data to improve our ability to forecast the down- 
wind distribution of airborne radiological, chemical, or biological contaminants. 

Our reliance on real-time data to characterize the operational environment and 
to initialize and refine our numerical models is a compelling reason to support the 
development of a network of global observations. 

While timely and accurate knowledge of the ocean environment is a “force multi- 
plier” for Navy, knowledge of the oceans is also a “force multiplier” for non-defense 
purposes as well. The Navy is part of a National Ocean Infrastructure designed to 
coordinate and leverage existing programs to maximize taxpayer investment in 
ocean research, conservation, and development. Navy has invested heavily in this 
national ocean infrastructure. Examples of this investment include recapitalization 
of the national academic oceanographic research vessel fleet (providing five new or 
converted ships in the last decade alone), periodic review and declassification of ap- 
propriate naval oceanographic data in accordance with national policies for access 
by the civilian community. 

The Navy has already partnered with other agencies to support regional observing 
systems such as the Gulf of Maine Ocean Observing System (GoMOOS), the Gulf 
of Mexico Coastal Ocean Observing System (GCOOS), the Northern Gulf of Mexico 
Littoral Initiative (NGLI), and the Monterey Bay Innovative Coastal Ocean Observ- 
ing Network (ICON). The success of these regional systems is paving the way for 
a national, and ultimately an international observing system. In America’s coastal 
waters there are many sensors already in use by commercial, academic and govern- 
ment activities, but getting their data into a national shared network will require 
a federal support structure of data management and modeling. 

The Navy has extensive expertise in ocean information management and genera- 
tion of operational information products, which it can apply to national ocean infor- 
mation management efforts. As such, the Navy has and will continue to coordinate 
with NOAA on ocean and coastal data and information management issues. 
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The Navy is an active member of the Executive Committee overseeing Ocean.US 
whose charge is the establishment of the Regional Coastal Ocean Observing System. 
As we move toward the implementation of the IOOS, we have also joined in a part- 
nership with NOAA to engage industry to develop a synergistic project using dis- 
parate data sources to support specific multi-agency requirements. 

Finally, the Navy is a strong advocate and participant in the international Global 
Ocean Data Assimilation Experiment (GODAE), an operational proof-of-concept 
demonstration for bringing existing ocean data assimilation developments and appli- 
cations together. To this end the Navy is currently providing a U.S. GODAE data 
server operated by the Fleet Numerical Meteorology and Oceanography Center 
(FNMOC) in Monterey, California. This server is an integral node in the GODAE 
architecture. In addition to assimilated data, it will includes atmospheric and oce- 
anic numerical model fields from both FNMOC and the NOAA National Center for 
Environmental Prediction (NCEP), as well as a number of Navy operational 
products. 

In summary, throughout virtually all of its history the Navy has understood the 
need to explore, observe and understand the ocean. That need is as important today 
as it was before. The CNO’s Sea Power 21 strategy requires that we understand and 
exploit the ocean to support all phases of naval operations, which, in turn, has 
placed increased demands for higher temporal and spatial resolution from in situ 
and satellite observing systems. The Navy also has a long-standing commitment to 
support national initiatives and participate in interagency and international activi- 
ties. The Integrated Ocean Observing System is another example of Navy commit- 
ment to national priorities. The Oceanographer of the Navy and the Office of Naval 
Research ensure that the full breadth of the Navy is contributing strongly and in 
appropriate ways to the IOOS. Among other things, we have been involved in the 
National Oceanographic Partnership Program from its inception, we have provided 
one of the directors of Ocean.US and host the office, we host the international 
GODAE data server, participate in the interagency NPOESS program, and impor- 
tantly, through ONR, have supported the development of most of the observing tools 
now in use in the ocean. Clearly the Navy’s observing system needs and programs 
are directed at providing the essential data, information and knowledge required to 
continuously describe the battlespace to support naval operations. Nonetheless, we 
are committed to being a partner in the national efforts to build and operate an In- 
tegrated Ocean Observing System. 

Today vast portions of the ocean remain unexplored. An ocean observing system 
will benefit national security and the nation, and permit us to expand our knowl- 
edge of the majority of the planet. 

Thank you Mr. Chairman and I look forward to answering any questions the Sub- 
committee may have. 


Mr. Gilchrest. Thank you, Mr. Winokur. 

Dr. Weller. 

STATEMENT OF ROBERT A. WELLER, Ph.D., SENIOR 
SCIENTIST, DIRECTOR, COOPERATIVE INSTITUTE FOR 
CLIMATE AND OCEAN RESEARCH, WOODS HOLE OCEANO- 
GRAPHIC INSTITUTION 

Dr. Weller. Thank you, Mr. Chairman. I am Robert Weller, an 
oceanographer at Woods Hole Oceanographic Institution. I was re- 
cently a member of the NRC Committee on Seafloor Observatories. 
I am not formally reporting on that committee, but I am going to 
try to provide my own synthesis of the development of the open 
ocean observing system. 

To lay a foundation for the global discussion, I want to mention 
a few examples. In May 1960, an earthquake in Chile triggered a 
tsunami that traveled across the Pacific and hit Hilo, Hawaii, kill- 
ing 61 people. But we also know about the influence of remote re- 
gions of the ocean in modes of variability, such as the El Nino 
mode, where anomalous sea surface temperatures in the eastern 
tropical Pacific affect our climate in the United States, or the North 
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Atlantic Oscillation, which you, Mr. Chairman, mentioned earlier — 
again, involved with anomalous sea surface temperatures. 

The great economic impact of some of these anomalous sea sur- 
face temperature — here is a recent result from Sig Schubert and 
colleagues at NASA Goddard, where they have found that anoma- 
lous sea surface temperatures are the cause of the great Dust Bowl 
anomaly in the central United States in the 1930s. In particular, 
in that decade of the great Dust Bowl, there was anomalously cold 
water off Japan and anomalously warm water to the east of Can- 
ada, between the United States and Europe. We also know that in 
recent time, in the last half of the 20th century, warming in the 
Indian Ocean has been reflected in change in the North Atlantic 
Oscillation. 

So there is clearly need to make global observations and we are 
moving forward. Here is an example of the national contribution to 
this progress toward an ocean observing system. This is a summary 
of the NOAA Climate Observation Program, including, clockwise 
around the perimeter, a tide gauge, an open ocean buoy, a commer- 
cial ship used for observations, a research ship, equatorial buoy, a 
drifting buoy, profiling floats, and satellites. 

Sea surface temperature is one of the things that we really need 
to monitor and keep track of because of its influence on climate and 
weather. To do that, we use the surface drifters and we use moor- 
ings, and we need to keep track of how the ocean observed ex- 
changes heat and moisture with the atmosphere. And again, we 
use moorings, such as this one here, deployed under NOAA support 
off of Chile, and ships, like the Scripps Institution of 
Oceanography’s Roger Revelle. We can also use these moorings, 
shown here, to put a lot of instrumentation in the water column 
and measure temperature, figure out the depth of the anomaly, and 
to measure the currents that affect the anomaly. Another tool are 
the ARGO profiling floats now being deployed around the world to 
help measure those temperature anomalies. 

Measuring temperature anomalies is a central part in keeping 
track of what we need to do in an observing system, a global ob- 
serving system. In particular, the thing that we are aware of is the 
large-scale ocean circulation, where water is cooled and made more 
dense at high latitude, sinks, and returns toward the Equator. This 
is a way in which the ocean transports heat from the Equator to 
the poles. Countries like the United Kingdom see this as a major 
focus for their observing efforts. They have actually installed an 
array across the Atlantic to measure the north-south transport of 
different classes of water, different temperature and salinity water 
masses as they participate in this Thermohaline Circulation. 

This Thermohaline Circulation is critically important to our un- 
derstanding how properties, such as carbon dioxide, are stored, re- 
moved from the atmosphere and stored in the interior. We have an 
agreement with other nations to move forward on repeat hydro- 
graphic lines that sample physical temperature, salinity, and chem- 
ical properties. As an example of what you can see, here is a sec- 
tion made north-south in the Atlantic showing chlorofluorocarbon 
penetration as well as carbon penetration. And you can see the 
slow evolution of quantities introduced by man into the interior of 
the ocean. 
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Of course, we have to do measurements for safety and security 
and have measurements of surface wave and sea level and biogeo- 
chemical parameters and populations of organisms. We know what 
to do, and we have to move forward. This is where the NSF con- 
tribution really comes in. We do not yet have the capability to go 
to all places in the world’s oceans. Things that Dr. Leinen talked 
about, this is a large, very capable buoy that can be placed in the 
Southern Ocean to collect data we cannot now collect there. This 
is a more modest, but still more capable than we now have, surface 
mooring for mid-latitudes. 

The crustal plates. We believe that there is interaction between 
seafloor seismic activity in the water column. This is the fiber optic 
and electric — 

Mr. Gilchrest. Dr. Weller, could you say that again? I didn’t 
hear. The interaction — 

Dr. Weller. Well, seismic activity on the seafloor, for example, 
the release of carbon dioxide or methane. 

Mr. Gilchrest. From the opening of the — 

Dr. Weller. From seismic activity at the cracks in the plates, re- 
leasing gases — something we are just beginning to see. And we 
know about the hot water vents and the rich biological commu- 
nities there. We haven’t had the tools, so the NSF contribution is 
a cabled network to give us the real-time capability to investigate 
this interaction with the seafloor. And the third component is the 
coastal observatories, including endurance arrays that would be in- 
stalled for long amounts of time, and movable pioneer arrays. 

Let me move to sum up here and pick an area that I am familiar 
with. This is the region off New England. This is the sea surface 
temperature. It shows how dramatically complicated it is. Shortly 
after World War II, oceanographers and meteorologists at Woods 
Hole Oceanographic Institution moved to make predictions of the 
wintertime climate in New England, drawing on knowledge of the 
meteorology and the sea surface temperature in the North Atlantic. 
They failed, and they failed dramatically. We now know why. We 
know that the climate off New England and the variability in New 
England waters is not just a reflection of location processes; it is 
a concatenation of remote regions. And we know that the North At- 
lantic Oscillation influences this region, we know that the Indian 
Ocean Tropical SST influences this region. 

The vision that I see of the future we are building is one in 
which we have meshed observing systems, in which the global ob- 
serving system in the Atlantic provides information about the 
large-scale transported water masses. The global observing system 
provides the information about SST anomalies in remote places 
and tells you how, through the atmosphere, that influences this re- 
gion. But it meshes with the coastal system, so that is when you 
see change in the ecology and the biology and the climate and the 
coastal processes in a region like this. You are building your under- 
standing based upon the meshing of the coastal, regional, and glob- 
al observatories. Indeed, as Dr. Spinrad mentioned, what we see is 
a future in which these ocean observing systems work in a com- 
prehensive way together with the terrestrial and space-based ob- 
serving systems to build a better future for us all. 
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Thank you for the opportunity to testify. I would like to answer 
questions later. It is an exciting time, with the synergy of the ad- 
vances that the National Science Foundation has proposed, build- 
ing upon the traditional heritage in this country of strong support 
from the ocean agencies, NOAA, Navy, NSF, and also NASA, 
through their remote sensing. 

Thank you. 

[The prepared statement of Dr. Weller follows:] 

Statement of Robert A. Weller, Ph. D., Senior Scientist and Director, 

Cooperative Institute for Climate and Ocean Research, Woods Hole 

Oceanographic Institution, Woods Hole, Massachusetts 

Good afternoon Mr. Chairman and members of the Subcommittee. Thank you for 
the opportunity to testify. I am Robert Weller, an oceanographer at the Woods Hole 
Oceanographic Institution and, recently, a member of the National Research Coun- 
cil’s Committee on a Seafloor Observatory Network for Oceanographic Research. I 
am not formally reporting on the work of that committee on behalf on the National 
Research Council. I am today providing my own synthesis of the development of the 
open ocean observing system. I do field research that involves deploying moorings 
to study the interaction of the atmosphere and ocean and better understand the role 
of the ocean in weather and climate. I am at present co-chair of the Science Steering 
Committee of the U.S. CLIVAR (Climate Variability) Program, and participate in 
national and international groups working to design and implement ocean observing 
systems. In my testimony, I will discus the development of open ocean observing 
systems, the synergy between open ocean and coastal ocean observing systems, and 
how terrestrial, coastal, and open ocean observations are combined to document var- 
iability and change in the ocean as well as to develop products for diverse users. 

To lay a foundation for discussion of ocean observing systems and to illustrate 
how the development of an integrated ocean observing system would serve the na- 
tion’s needs, I will start by several examples of the influence of the ocean on our 
lives in the United States. The ocean, the atmosphere, and the land interact, ex- 
changing heat, moisture, and other constituents. The ocean and the atmosphere are 
mobile and can transport energy, heat, and moisture from one location to another 
so that local and regional variability and change in one of the three components can 
be communicated through the ocean and through the atmosphere to cause varia- 
bility and change at other locations. The variability and change we experience at 
any one place is as a result driven by a combination of local and regional processes 
and large-scale processes that can bring to our location the influence of regions of 
the global ocean far from where we live or work. For example, in May 1960 an 
earthquake in Chile triggered a tsunami that traveled across the Pacific and hit 
Hilo, Hawaii killing 61 people, destroying 537 buildings, and causing over $23 mil- 
lion dollars of damage. 

The impact of remote ocean regions is evident in weather and climate variability 
and change as well. The ocean and the atmosphere have large-scale patterns or 
modes of variability on different time scales, including the El Nino-Southern Oscilla- 
tion or ENSO mode (Figure 1) and the North Atlantic Oscillation (NAO) (Figure 2). 
In these modes, departures from normal sea surface temperatures play a key role 
in driving anomalous weather and climate. 

Work by Siegfried Schubert at NASA Goddard Space Flight Center and colleagues 
(Science, vol. 303, 19 March 2004, pp. 1855-1859) points to the role of such large- 
scale patterns and their related sea surface temperature anomalies in the climate 
of the United States. Taking the historical observations of sea surface temperature 
they found that the great drought in the central United States in the 1930’s was 
linked with anomalously cold sea surface temperatures just east of Japan and 
anomalously warm sea surface temperatures between eastern Canada and Europe 
(Figure 3). 



Figure 1. Large-scale patterns of coupled ocean-atmosphere variability during the 
El Nino (left) and La Nino (right) phases of ENSO. (Courtesy of F. Heide, J. Cook, 
Woods Hole Oceanographic Institution.) 



Figure 2. Large-scale patterns of coupled ocean-atmosphere variability during the 
High or positive (left) and Low or negative (right) phases of the North Atlantic 
Oscillation. (Courtesy of F. Heide, J. Cook, Woods Hole Oceanographic Institution.) 
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Figure 3. Adapted from the work of Schubert et al. (2004) in which atmospheric 
models recreated the drought of the 1930s (time series of precipitation in mm day 1 
to the left showing that the average of the model runs in green replicated the 
observed rain in red) when forced with observed sea surface temperatures. During 
this period (upper right) the Pacific off Japan was anomalously cold and the North 
Atlantic between Canada and Europe was anomalously warm. 
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Other recent results, these from a team of scientists at the National Center for 
Atmospheric Research, Marty Hoerling, Jim Hurrell, and colleagues (Hoerling et al., 
2004, in press in Climate Dynamics) point to warming in the tropical Indian Ocean 
in the last half of the 20th century as a cause for change in the polarity of the North 
Atlantic Oscillation and thus in wintertime climate in the North Atlantic region. 

Thus, though the earthquake in Chile, the anomalously cold ocean off Japan, and 
the warm water between Newfoundland and Europe are not close at hand, they im- 
pacted the United States. We have gathered much similar evidence of the role of 
the global ocean; the need now is to move forward to get the research and ongoing 
ocean data required to build understanding into new predictive capabilities and to 
provide the data required to initialize predictive models. We know from such evi- 
dence and present understanding the types of data that we should be observing. We 
are as a nation and in partnership with other nations at work on the task of devel- 
oping ocean observing systems. This progress and the need for continuing work on 
ocean observations are being factored into the plans being developed by the inter- 
governmental Group on Earth Observations (GEO) that met first in July 2003. 

Figure 4 is a summary presentation of the elements of the NOAA Climate Observ- 
ing Program which has gone far to start the U.S. investment in the open 



Figure 4. The elements of the NOAA Climate Observation Program and status of 
their implementation (from http://www.ogp.noaa.gov/mpe/co/ocean.htm). 

Clockwise from the upper right: tide gauge sea level station, surface buoy of an open 
ocean reference station mooring, commercial ship used for dropping expendable 
temperature probes and measuring surface meteorology and other parameters, 
research ship used to make full ocean depth observations of temperature, salinity, 
carbon and other constituents along section occupied every five to ten years, surface 
buoy of the equatorial Pacific Tropical Atmosphere Ocean (TAO) array, drifting 
surface buoy, ARGO profiling float, and satellite used for surface wind, sea surface 
elevation, and sea surface temperature observations. 

Most of the key elements of the open ocean observing system are illustrated. 

The ocean is a large source of energy, in the form of heat and water vapor; and 
anomalous patterns of sea surface temperature drive anomalous weather and cli- 
mate via the atmosphere. To track the ocean anomalies, we need good global sea 
surface temperature measurements. This is done with surface drifters, which can 
also collect barometric pressure in support of weather prediction, and by satellite. 
To assess and to better model and thus predict the impact of sea surface tempera- 
ture anomalies on the atmosphere, we need observations of the exchanges of heat 
and freshwater between the ocean and the atmosphere. These exchanges or fluxes 
are measured by surface buoys moored to the sea floor (Figures 5, 6) and by ships. 
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Figure 5. A surface buoy instrumented for surface meteorology, moored off 
northern Chile since October 2000. Research ships service the mooring once a year; 
the Scripps Institution of Oceanography's R V Roger Revelle is shown here. 


Stratus Surface Mooring 



Figure 6. Schematic diagram of the surface mooring deployed by the Woods Hole 
Oceanographic Institution off northern Chile since October 2000 with support from 
the NOAA Office of Global Programs and Climate Observation Program. The 
surface buoy is instrumented to measure surface meteorology. Along the mooring 
line, SEACAT's measure salinity and temperature; VMCM's measure temperature 
and velocity of the water, the rain gauge from Dr. Jeff Nystuen of the Applied 
Physics Laboratory of the University of Washington measures the noise created by 
raindrops, Tpod's and SBE-39's measure temperature, MicroCat's measure salinity 
and temperature, and the ADCP or Acoustic Doppler Current Profiler measures 
ocean velocity as does the ESI 3D-ACM. 
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To understand the potential for the surface anomalies to last and thus have long- 
lived impacts, we need to measure how deep the anomalies are by getting tempera- 
ture profiles in the upper ocean. A variety of techniques are used to obtain tempera- 
ture profiles, including expendable probes dropped from commercial ships, instru- 
ments on ocean moorings, and the recently developed drifting profiling floats called 
ARGO floats (Figure 7). We need the observations required to understand why and 
how the sea surface temperature anomalies form; these observations are of the sur- 
face winds, the air-sea exchanges or fluxes of heat and freshwater, the depth of the 
ocean surface mixed layer, and the ocean currents. Surface winds are measured by 
moored buoys, by ships, and by satellites. Heat and freshwater fluxes are measured 
by buoys and ships, and work is underway to improve estimates of these quantities 
using satellite observations. ARGO floats, moorings, and expendable probes give us 
mixed layer depth. Drifting buoys and current meters attached to moorings give us 
direct observations of ocean currents. We also estimate currents from satellite obser- 
vations of the surface winds and the elevation of the ocean surface together with 
information about the temperature and salinity of the ocean from ARGO floats, 
moorings, expendable probes, and drifters. 



Figure 7. Schematic of the mission of an ARGO profiling float, which drifts freely 
but can change its buoyancy to dive, drift at a fixed depth, and surface to measure 
salinity and temperature as a function of depth. 



Figure 8. A greatly simplified diagram showing how the water that sinks at high 
latitudes flow at depth throughout the global ocean, rising to the surface to be 
warmed and return to the high latitude source region. 
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Ocean water exposed to the atmosphere in high latitudes loses heat and unless 
freshwater is added, it becomes denser and sinks as part of the large-scale three- 
dimensional circulation of the global ocean (Figure 8). Because the sinking depends 
on both the temperature and density of the water, it is called the thermohaline cir- 
culation. The thermohaline circulation plays a major role in carrying heat poleward 
from the tropics and in other countries, such as the United Kingdom, has become 
a major focus for ocean observations. Such observations seek to monitor the tem- 
perature and salinity of the water as well as the volumes of water of different tem- 
perature and salinity properties that move north and south through the ocean ba- 
sins and circulate around the Antarctic in the Southern Ocean. At the same time, 
the process of exposure to the atmosphere and subsequent sinking into the interior 
of the ocean results in the ocean playing a major role in how carbon, as carbon diox- 
ide and also in other forms of organic and inorganic carbon, and other compounds 
cycle through the atmosphere-ocean-land system. As a consequence, our observa- 
tions should measure carbon dioxide, dissolved oxygen, and biogeochemical constitu- 
ents and their exchange at the sea surface. Measurements of the penetration into 
the ocean of chemicals introduced by man into the atmosphere, such as 
chlorofluorocarbons (CFCs), provide a powerful means to assess change in the deep 
ocean and our ability to realistically simulate that change and the processes, includ- 
ing mixing that cause it. Passage of water through the deepest parts of the ocean 
on its way back to the surface is slow and a challenge to model; we need to at inter- 
vals of five to ten years make observations of temperature, salinity, and chemical 
constituents over the full depths of the oceans (Figures 9, 10). 



Repeated sections to full depth along select Snes, every 5 to 10 years 
Figure 9. Track line (dark) showing where ships would occupy stations, lowering 
profilers to record temperature, salinity, and oxygen while at the same time 
collecting water samples. To be done as a multidisciplinary, multinational 
partnership. 

Atlantic Ocean DIC (1991/93) {pmot/kgj 



Latitude 

Total C0 2 section (color) with CFC overlaid (white lines), Atlantic Ocean 

Figure 10. An illustrative north-south section from the Atlantic showing total 
carbon dioxide and chlorofluorocarbon; this sections shows water in the high 
Atlantic sinking into the interior. 
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At the same time, for safety and for efficient use of the ocean, tsunamis, surface 
waves, and ocean currents should be measured. For tracking the tides and storm 
surges and for identifying long-term change in sea level, a global network of sea 
level gauges is needed. The U.S. partners in the global sea level network and the 
global surface drifter network, is building a tsunami warning network of moored 
buoys, and is working toward a global network of surface meteorological buoys. Be- 
cause the ocean is a critical ecosystem for us as a food resource, as an element of 
global biogeochemical cycles, and as a resource for plants and animals that yield 
beneficial products other than food, we need to progress toward more comprehensive 
observations of nutrients, of populations of organisms, and of the biogeochemical 
properties of the open ocean. 

We have as a community established these priorities for what to observe, identi- 
fied key locations where to observe, and in some cases established multinational 
partnerships to scope what the contribution would be from the United States. How- 
ever, we do not yet have the capability to implement all aspects of the global ocean 
observing system. Some locations, where there are high winds and high waves and 
where there are strong currents, are too challenging for present technology. Some 
locations require instrumentation that draws more power than we can provide with 
batteries alone. In some cases, the observations would be best done by laying cable 
that would both provide power and data communications. Further, we have not in 
these challenging locations yet done the detailed research-oriented observations re- 
quired to develop the understanding and parameterizations of the processes that 
drive change and variability there and would be incorporated in predictive models 
that would be one user of long-term data coming from these challenging regions. 

The ocean, though it is close at hand and has such impact on our lives, in many 
ways has proved a more formidable challenge to observe than space or the land sur- 
face. Seawater is corrosive. Marine life grows on sensors and causes them to de- 
grade or fail. At the sea surface, the waves and currents can flex, fatigue, and break 
materials. 

We are ready meet these challenges and soon push forward the state of the art 
of ocean observations and make a major step forward toward completion of an inte- 
grated ocean observing system. This will be done by building on the strong founda- 
tion of technology, capability, and research created over the past by the Office of 
Naval Research (ONR), the National Science Foundation (NSF), the National Oce- 
anic and Atmospheric Administration (NOAA), and the National Aeronautics and 
Space Administration (NASA) and by the partnering of the new Ocean Observ- 
atories Initiative (OOI) of the National Science Foundation together with NOAA’s 
commitment to lead a multi-agency partnership to implement the integrated ocean 
observing system. 

The proposed NSF OOI aims to provide critical needed infrastructure and capa- 
bility in three areas: the open ocean, on a regional scale, and along the coasts. Let 
me start with the open ocean and move through regional to coastal and end this 
talk by briefly pointing to the integrated system that we anticipate. To meet the 
challenge of severe environments and to provide power to instrumentation from the 
surface to the sea floor, the OOI is planning for a large, very capable surface buoy 
with a fiber optic and power cable to the seafloor (Figure 11). In locations with less 
severe sea states, a smaller buoy that provides a step forward in communications 
technology is planned (Figure 12). In both cases the emphasis is on bringing the ob- 
servations of diverse ocean disciplines (physics, biology, geology, seismology, chem- 
istry, optics) together for coincident collection of data, some or all of which would 
be available in real time, and thus enabling an unprecedented interactive, 
collaboratory open ocean observing capability. 
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Figure 1 1. Drawing of a spar buoy proposed to provide a stable platform for use in 
regions of high waves and winds that would also provide electric power from 
generators on board and a high speed communication link via an electro-opticai- 
mechanical (EOM) cable to the sea floor. 


Figure 12. Medium bandwidth surface mooring, where acoustic telemetry provide 


the data link from the seafloor and the water column to the surface platform. 


This intent to push the state of the art is also applied in the OOI to the notion 
of comprehensively instrumenting one of the plates that form the earth’s crust be- 
neath the sea. The goal is to make a step forward in capability to observe the inter- 
actions between the seafloor seismic activity, seafloor biology (for example, the rich 
ecosystems around hydrothermal vents) and seafloor geochemistry (for example, the 
release of methane during seismic activity) and the water column above. Because 
of the episodic nature of seismic activity, high sampling rates and a capable, flexible 
observing network are needed. This led to the development of the concept of the re- 
gional cabled observatory (Figure 13). 
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Figure 13. Location and basic structure of the regional cabled observatory 
proposed for the Juan de Fuca Plate. Canada has become implementation of its 
contribution, and the U.S. component is proposed as an element of the NSF OOI. 

The third element of the NSF OOI addresses the aim of advancing the capabilities 
of coastal ocean observatories. At the coasts, additional processes contribute to vari- 
ability and change (including nutrient and sediment runoff in rivers, mixing of bot- 
tom sediments, wind-driven coastal upwelling, breaking waves, and rip currents) 
and bottom topography and coastal orography combine to produce rich spatial varia- 
bility on regional and local scales. To observe and understand variability and change 
in the coast, the OOI proposes a combination of long-term, fixed, well-instrumented 
arrays known as “endurance arrays” and more dense but shorter-lived “pioneer ar- 
rays”. The endurance arrays would be permanent observing facilities at key loca- 
tions. To achieve sufficient spatial sampling, the pioneer arrays would be installed 
in conjunction with an endurance array for several years at a time (Figure 14). The 
endurance and pioneer arrays would be instrumented to measure the surface forcing 
and air-sea exchanges (surface meteorology and heat and freshwater fluxes), the 
temperature, salinity, and velocity in the water column, and diverse biogeochemical 
parameters including dissolved oxygen, fluorescence, nutrients, and carbon dioxide. 
New sensor technologies would be tested for making observations of the populations 
of different species. 



Figure 14. Schematic of the combined deployment of long-term 'endurance lines' or 
endurance arrays of cabled or individual moorings and of additional 'pioneer 
arrays' of moorings installed to provide higher spatial resolution for a limited 
duration. The inset (above) illustrates how a line of coastal arrays conld be used to 
observe the flow southward along the coast of water from higher latitude and, for 
example, to investigate how variability and change in the transport of this water 
leads to variability and change in local ecosystems. 
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The NSF 001 will, in summary, greatly advance capability for global, regional, 
and coastal ocean observations. High spatial and temporal sampling and real time 
data links will advance our understanding of processes that cause variability and 
change and of the relationship, for example, between physical change and change 
in the ecosystem. At the same time, the 001 will result in a step forward in observ- 
ing system capability, providing programs such as the NOAA Climate Observing 
Program with the technology and infrastructure experience required to successfully 
occupy the more challenging environments of the global ocean. Many of these loca- 
tions, such as those in the Southern Ocean, are beyond present capability and yet 
are where the thermohaline circulation of the ocean is driven and where atmos- 
phere-ocean exchange of heat and carbon dioxide is believed to be large. As a con- 
sequence, these sites are of very high priority in observing system plans. 

I believe that we have in hand the all the elements to occupy such sites and thus 
make a leap forward in the development of ocean observation systems. We have the 
strong foundation built by the different ocean agencies. The Ocean Commission 
report and the international GEO process provide guidance at national and inter- 
national levels for NOAA as the ocean mission agency to go forward. We have key 
remote sensing methods for sampling the ocean developed by NASA that should be 
recognized as of high national priority and sustained. We have the remarkable tech- 
nological step forward proposed by the NSF to advance ocean sciences capabilities 
and the ongoing efforts of the Office of Naval Research to observe, understand, and 
predict ocean variability in support of Navy needs. There is a dialog between agen- 
cies that recognizes and builds on the synergy between ocean research, long-term 
ocean observations, assimilation of data, and improved predictive models and prod- 
ucts. 

Let me close be showing a satellite image of the Atlantic Ocean off the north- 
eastern United States (Figure 15). This is an with productive fisheries, where many 
citizens live, work, and play, and a region where the ocean transports warm water 
from the south and cool water from the north. In the years after World War II, 
oceanographers at the Woods Hole Oceanographic Institution worked to develop 
techniques to predict the winter climate in New England based on knowledge of the 
weather systems in eastern North America and in the North Atlantic and on the 
sea temperature of the ocean off New England. They failed to develop reliable pre- 
diction methods. 



Figure IS. Satellite image of sea surface temperature, showing warm water flowing 
northeast in the Gulf Stream, the prominent western boundary current of the North 
Atlantic, and cool water closer to the shore, with indications of penetration 

southward of coo! water from the east coast of Canada. 
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We now know why. Variability in change in New England climate or in the ocean 
off New England is not solely driven by local processes. It results from a concatena- 
tion of remote, regional, and local processes. The global ocean, as I discussed in the 
beginning of this testimony, is a driver of change in the NAO. Model studies point 
to the need to consider the influence of the tropical Indian Ocean and the western 
Pacific Ocean off Japan as well as of the northern North Atlantic Ocean. If the 
oceanographers at Woods Hole had known this in the 1950s, they would have admit- 
ted to little chance of success. It is a much different perspective 50 years later. The 
efforts to develop ocean observing systems will come together. Regions like the wa- 
ters of the Mid-Atlantic Bight and New England will be instrumented by the NOAA 
National Ocean Service, National Data Buoy Center, and by the regional associa- 
tions Dr. Spinrad described as part of the coastal observing system. The global 
ocean observing system will be implemented, building on the NSF OOI and on the 
ocean research carried out by ONR and NSF, and under the oversight of NOAA and 
programs such as the Climate Observation Program. 

The coastal and open ocean systems will be meshed. In this case, the global 
system in the Atlantic Ocean will provide the large-scale patterns of variability and 
change in which the coastal waters are embedded. At the same time the global 
array will provide the information of the variability of the ocean in remote locations 
such as the equatorial Pacific that also drive variability and change in New Eng- 
land. The coastal arrays will provide the offshore transports of freshwater, sedi- 
ments, nutrients, and other properties into the open ocean, information about the 
regional processes, and record the variability and change along the coast. These 
ocean observing systems will be complementary to terrestrial and atmospheric ob- 
serving systems. The land, the ocean, and the atmosphere are linked. Research pro- 
grams such as the Global Energy and Water Cycle Experiment (GEWEX) and 
CLIVAR work together and, for example, show that terrestrial observations, such 
as of soil moisture, are needed to further develop the ability to predict drought con- 
ditions. 

In closing, thank you for allowing me to submit this testimony. The United States 
is at the forefront of developing and implementing ocean observing systems, sup- 
ported in the past mainly by the National Oceanic and Atmospheric Administration 
(NOAA), the National Science Foundation (NSF), the Office of Naval Research 
(ONR), and the National Aeronautics and Space Administration (NASA). The past 
diversity of the funding and the engagement of both government and academic 
oceanographers in the endeavor has been a great strength. We now have a conver- 
gence of planning, synergy between research and mission oriented goals, the devel- 
opment of new capability, and the recognition of the value of ocean observations. 
It is an exciting time, and I would be glad to answer your questions. 


Mr. Gilchrest. Thank you very much, Dr. Weller. 

Dr. Boesch, welcome. 

STATEMENT OF DONALD F. BOESCH, Ph.D., PRESIDENT, 

CENTER FOR ENVIRONMENTAL SCIENCE, UNIVERSITY OF 

MARYLAND 

Dr. Boesch. Mr. Chairman, it is always good to see my congress- 
man. Good to be here. 

I am going to summarize my longer testimony and I am focusing 
on coastal observing systems. The rapid development of numerous 
coastal observing systems is testament not only to the entrepre- 
neurial efforts of research institutions like mine, but also to an en- 
ergetic, but often turbulent, confluence of significant push from 
emerging technologies in sensors, telecommunications, data man- 
agement, and computation, and a growing pull for real-time nearly 
continuous information about the ocean, for both practical as well 
as scientific uses. 

As you indicated in your opening remarks, depending upon how 
the existing systems are defined, there are between 40 to 60 coastal 
ocean observing systems in existence in our Nation today. Some are 
operational. Many others have been built for scientific purposes as 
opposed to functioning as operational systems for monitoring and 
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prediction. And many of these scientific systems are also attempt- 
ing to serve operational requirements as well. 

By and large, these systems have different sets of protocols and 
standards, collect different physical, chemical, and biological data 
based on different calibrations. Coastal observing systems are oper- 
ated by a variety of Federal, State agencies, regional authorities, 
universities, and research institutions, and they do not at this 
point adequately share data or provide information through single 
access points. Because of the differences among these systems, gen- 
erally speaking there is no standardized inter-operability. Coastal 
observing systems are generally chronically under-funded and dif- 
ficult to sustain, and compete, typically through a political process, 
for limited funding. 

Although wonderful technology developments are proceeding, 
clearly the present situation is inefficient, less effective than it 
should be, and unsustainable. These concerns have naturally led to 
a call for an organization of national coastal observing systems as 
a network of regional associations in the plans for the integrated 
ocean observing system that was mentioned by my colleagues ear- 
lier. Both the environmental characteristics and user information 
needs of the Nation’s coastal ocean vary enormously. Resources and 
uses also vary, from historically abundant fisheries of Georges 
Bank to the busy ports of the Mid-Atlantic Bight to the tourism of 
the Florida peninsula to oil and gas production in the Gulf of Mex- 
ico and fisheries in the Gulf of Alaska and Bering Sea. 

Organization based upon regional associations allows the focus to 
vary within the regions while also serving the national need, and 
it also resonates very well with the call by the U.S. Commission 
on Ocean Policy for stronger regional governance of the Nation’s 
ocean resources based upon the principles of ecosystem-based man- 
agement. Regional associations can provide the backbone of obser- 
vations required for national needs, while at the same time, as I 
say, cater to varying needs of individual regions. 

Effective regional organization and management allows imple- 
mentation on a scale sufficiently large to attain the critical mass 
necessary for successful delivery of useful products, but sufficiently 
small to focus on the most important scales of management and op- 
erations. With the advent of IOOS, the new regional associations 
will not only accelerate the development of these systems, but also 
accelerate the production and delivery of relevant information to 
the end users. Regional associations promise an organizational gov- 
ernance structure that ensures not only the interests of the partici- 
pants are served, but also that the observational information fore- 
cast and analysis products will be delivered. 

I want to briefly focus on the Chesapeake Bay as an example of 
our development of trying to bring people together on observing 
systems. As you know, Mr. Chairman, my center started in the 
early 1990s, the Chesapeake Bay Observing System, with some 
Virginia institutional partners. And after we put in some buoys in 
the Bay, we instituted a program of monthly aircraft remote sens- 
ing flights. And as this system expanded, other organizations also 
have gotten into the business of making observations. Dr. Spinrad’s 
program in the National Oceanic and Atmospheric Administration 
operates the physical oceanographic real-time port system for the 
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ports in the Chesapeake Bay, providing the same kind of service 
as he indicated using the example of the Houston ship channel. In 
addition to that, our own Maryland Department of Natural Re- 
sources has instituted a program called Eyes on the Bay, which de- 
ploys shallow-water sensors off piers and in other shallow-water 
areas to give us the full complexity of the diversity of environ- 
mental conditions and responses throughout the Bay. 

In the Chesapeake Bay region, we are now working with Federal, 
State, and private partners to pull this all together into a more 
consolidated Chesapeake Bay observing system that integrates all 
of this information. But I have to tell you, it is challenging because 
the resources just to stay in this effort, for all of us, are very dif- 
ficult to find. 

On a larger scale, of course, we are now trying to integrate the 
Chesapeake Bay observing system, which has to be useful to serve 
the Chesapeake Bay management — port security, navigation, rec- 
reational boater interests — but also integrate that into a regional 
network. We find it is a great opportunity for us and advantage to 
us. For example, by bringing in what goes on in the Continental 
Shelf, of course, which — water comes into the Bay and affects in a 
major way conditions that take place in the Bay within this broad- 
er system. So we are looking forward to integrating this into a re- 
gional system. 

Let me just very briefly conclude with a comment related to the 
fact that these investments in observing systems have to be inte- 
grated with equal and well sorted out investments in the science 
needed to understand and interpret the ocean environment, par- 
ticularly around our Nation’s coast. The U.S. Commission on Ocean 
Policy calls for a new era of ecosystem-based management of the 
Nation’s ocean environment that is supported by the best available 
science. Ocean observations alone are insufficient in meeting these 
scientific and information knowledge requirements for ecosystem- 
based management. Research on the causes and effects underlying 
the observations and the integration of science that advances 
proved understanding and supports robust prediction are also re- 
quired. I would urge you to think about the sustained and signifi- 
cant investment that the Commission recommends in the science 
that is needed to manage our ocean resources wisely well into the 
future. 

So thank you very much for the opportunity to testify. 

[The prepared statement of Dr. Boesch follows:] 

Statement of Dr. Donald F. Boesch, President, University of Maryland 
Center for Environmental Science, Cambridge, Maryland 

Chairman Gilchrest and Members of the Subcommittee, thank you for the oppor- 
tunity to speak with you concerning our nation’s present capabilities and future op- 
portunities for ocean observing systems, particularly coastal observing systems. 

I am Donald Boesch and serve as President of the University of Maryland Center 
for Environmental Science. My institution was in the first wave of those initiating 
a coastal observing system, the Chesapeake Bay Observing System, more than a 
decade ago. In addition I have been involved in considerations of the development 
of a national ocean observing system through involvement in activities of the 
National Research Council, Consortium on Ocean Research and Education, South- 
eastern Universities Research Association, and U.S. Commission on Ocean Policy. 

I know it has proven difficult for Members of Congress to see a single compelling 
national objective for a national, integrated and sustained network of coastal ocean 
observing systems for several reasons. Is this for science or for some operational 
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requirement? What is the primary purpose and which agency should be responsible 
for its management and funding? How will it support, replace, or improve what we 
are already doing in science and operations? 

As the U.S. Commission on Ocean Policy argued in its preliminary report the 
ocean observing systems offer numerous benefits and should therefore serve mul- 
tiple masters. These systems can help: detect and forecast climate variability, facili- 
tate safe and efficient marine operations, ensure national and homeland security, 
manage resources for sustainable use, preserve and restore healthy marine eco- 
systems, reduce risks from natural hazards, support safe development and transpor- 
tation of energy sources, and ensure public health and safety. This requires a 
national, interagency program for the efficient integration and service of these user 
needs. 

Coastal Observing Systems 

The rapid development of numerous coastal ocean observing systems is testament 
not only to the entrepreneurial efforts of research institutions like mine, but also 
to an energetic but often turbulent confluence of a significant push from emerging 
technologies in sensors, telecommunications, data management and computation 
and a growing pull for real-time and nearly continuous information about the ocean. 

Depending on how the existing systems are defined, there are between 40 to 60 
coastal ocean observing systems in existence in our nation today. Some are oper- 
ational, such as the NOAA NDBC buoys, C-MAN stations, National Water Level Ob- 
serving Network and PORTS systems, to name a few. Many others have been built 
for scientific purposes, as opposed to functioning as operational systems for moni- 
toring and prediction. But, many of these are also attempting to serve operational 
requirements as well. By and large, these systems have different sets of protocols 
and standards, and collect physical, chemical, and biological data based on different 
calibrations. Coastal observing systems are operated by a variety of federal and 
state agencies, regional authorities, universities and research institutions and they 
do not share data or provide information through a single access point. Because of 
the differences among these systems, generally speaking, there is no standardized 
interoperability. Coastal observing systems are generally chronically under-funded, 
difficult to sustain, and compete — typically through the political process — for very 
limited funding. Although wonderful technical developments are proceeding, clearly 
the present situation is inefficient, less effective than it should be, and 
unsustainable. 

These concerns have naturally led to the call for organization of the national 
coastal observing system as a network of Regional Associations in the plans for the 
Integrated Ocean Observing System by Ocean.US. Both the environmental charac- 
teristics and the user information needs of the nation’s coastal ocean vary enor- 
mously. Geography, climate, ocean circulation, and ecosystem characteristics act to 
create a complex variety of local waves, tides, currents, fisheries, and water quality. 
Extending only 30 to 120 miles offshore from the shallow bays, estuaries and inner 
continental shelf to the deep ocean, coastal waters can show marked changes, from 
the cold, rough waters of the Gulf of Maine, to the South Atlantic Bight with its 
close proximity to the Gulf Stream, to the warm expanses of the continental shelf 
from west Florida to Texas, to the big waves of the cold California surf. Resources 
and uses also vary, from the historically abundant fisheries of Georges Bank, to the 
busy ports of the Middle Atlantic Bight, to the tourism of the Florida peninsula, to 
oil production in the Gulf of Mexico, to the fisheries of the Gulf of Alaska and Ber- 
ing Sea. 

Organization based on Regional Associations also resonates well with the call by 
the U.S. Commission on Ocean Policy for stronger regional governance of the na- 
tion’s ocean resources based on principles of ecosystem-based management. Regional 
Associations can provide the backbone of observations required for national needs, 
while at the same time, cater to the varying needs of individual regions. Effective 
regional organization and management allows implementation at a scale sufficiently 
large to attain the critical mass necessary for successful delivery of useful products, 
but sufficiently small to focus on the most important scale of management and oper- 
ations. The time has arrived when observing systems can produce real-time informa- 
tion on the coastal ocean that is valued by a variety of constituencies. With the ad- 
vent of IOOS, the new Regional Associations will not only accelerate the develop- 
ment of these systems, but also accelerate the production and delivery of relevant 
information to the end users. The Regional Associations promises an organizational 
and governance structure that ensures not only that the interests of the participants 
will be served, but also that observational information, forecasts, and analysis prod- 
ucts will be delivered. 
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The Chesapeake Bay Example 

Observing systems to serve needs on subregional scales will, however, be the es- 
sential building blocks for the Regional Associations. As an instructive example I 
will briefly summarize our experience in the Chesapeake Bay and Middle Atlantic 
region. 

For almost a decade and a half efforts have been underway to develop an observ- 
ing system for the Chesapeake Bay and adjacent continental shelf. The Chesapeake 
Bay Observing System (CBOS) was started by the University of Maryland, with a 
few Virginia partners, by placing two radio-telemetry buoys in the northern Bay. 
Soon after these buoys were launched, a program of monthly aircraft remote sensing 
flights commenced. As CBOS expanded, other systems began to come online. The 
National Oceanic and Atmospheric Administration’s National Ocean Service (NOS) 
Physical Oceanographic Real-Time System (PORTS) was initiated to help guide 
shipping to the ports of Baltimore, Hampton, and Norfolk. Recently, Maryland’s De- 
partment of Natural Resources “Eyes on the Bay” program began to instrument 
docks and piers in Bay tributaries to track water quality in shallow waters. Similar 
efforts are underway in Virginia. In addition, there has been a 20-year long effort 
to monitor the water quality conditions and living resources in the Chesapeake Bay 
through periodic (weekly to monthly) sampling of the Bay from boats. 

Although these systems have achieved some success and longevity, they have not 
yet been established with an adequate level of funding to ensure continuous, sus- 
tained observations. Continuous, multiyear records have been obtained, but the 
struggle to provide this information has come through comparatively small amounts 
of funding from multiple sources. This hand-to-mouth operation has not only pre- 
vented full spatial and temporal coverage, but has also limited the development of 
information products tailored to users needs. These products demonstrate the value 
of the system, and thereby help the search for funding. 

Over the past two years, a Chesapeake Bay Observing System Association has 
formed from academic, governmental, and private-sector partners. This new, larger 
CBOS structure includes academic participants (University of Maryland Center for 
Environmental Science, Virginia Institute of Marine Science, and Old Dominion 
University), state agencies (Maryland Department of Natural Resources, the Mary- 
land Department of the Environment, Maryland Emergency Management Agency, 
and the Virginia Department of Environmental Protection), federal agencies 
(National Weather Service, National Ocean Service, National Aeronautic and Space 
Administration, the U.S. Geological Survey, and the Environmental Protection 
Agency), the military (Aberdeen Proving Ground, Patuxent River Naval Air Station, 
Navair Atlantic Range, Fleet Base Norfolk, Fleet Base Little Creek, and Navy Mete- 
orological and Oceanographic Forecasting), and a host of private-sector partners, 
including the Chesapeake Bay Foundation, the region’s primary environmental 
advocacy group. 

For the Chesapeake Bay region, forecasts of conditions in the Bay and over the 
adjacent continental shelf would greatly aid the effort to restore its water quality 
and productive fisheries, would support an ecosystems-based management for these 
resources, and also facilitate safe marine operations in the Bay and its ports of Bal- 
timore, Norfolk, and Hampton, provide warnings for natural hazards, and increase 
the enjoyment and safety of marine recreation. The recent experience of Hurricane 
Isabel, which took the less-traveled route to the west of Chesapeake Bay, indicates 
that the timely delivery of detailed forecasts of storm surges would greatly improve 
the ability to diminish loss of life and property from such storms. Presently, the ac- 
curacy of marine forecasts over the Chesapeake Bay region is hampered by the lack 
of data of winds and the marine boundary layer over the water. Both short-term 
and long-term forecasts have been shown to be of significant value to the insurance 
industry. Real-time information is valuable for energy production such as Calvert 
Cliffs Nuclear Power Plant, which depends on Chesapeake Bay water for cooling its 
reactors. Safe operation of the nearby Liquid Natural Gas terminal also depends on 
accurate forecasts and nowcasts of currents and marine weather. Even port security 
would be aided by a real-time observing system over the Bay. The same high-fre- 
quency radars that are employed to measure surface currents are now being modi- 
fied to provide a ship-tracking capability for vessels as small as 30 feet. 

Recently, a CBOS Demonstration Project was funded through NOAA to produce 
real-time information products of winds and waves over the Chesapeake Bay. The 
majority of CBOS partners will be involved in this effort, which is expected to pro- 
vide the seed for a fully sustainable operational system. Winds and waves are key 
inputs to the developing Chesapeake Bay Community Model, which will serve as the 
primary forecast tool, assimilating real-time data from CBOS to ensure high- 
accuracy predictions. 
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On the larger regional scale, the span of coastal ocean between Cape Cod and 
Cape Hatteras contains a dynamic and productive ecosystem, crossed by a web of 
busy shipping lanes and scoured by both midwater and groundfish trawlers. Many 
of the important resources and threatened ecosystems are located, not over the 
outer continental shelf, but along the shore and within the large and increasingly 
urbanized estuaries — Chesapeake Bay, Delaware Bay, Hudson-Raritan River, Long 
Island Sound, and Narragansett Bay. Into these estuaries, the Susquehanna, Poto- 
mac, James, Delaware, Hudson, and Connecticut Rivers drain a significant portion 
of the eastern United States, where about 23% of the nation’s population lives. 
These nearshore waters contain tier-one ports, military bases, and important 
inshore shellfish and finfish grounds. It is here that economically valuable uses such 
as recreation, tourism, and fisheries readily conflict with other valuable uses, chief 
among which is the discharge of nutrients from watersheds and from municipal sew- 
ers. The regional ocean observing system for the Middle Atlantic must meet the 
challenge of incorporating these important nearshore environments as well as the 
continental shelf. 

For the Chesapeake Bay, the new Mid-Atlantic Regional Association promises sig- 
nificant advantages, the most important being providing the observing system for 
the continental shelf with which the Bay communicates. Approximately half the 
water in the Bay at any one time originated from the shelf. Our forecast models 
will not be sufficiently accurate without accurate observing and modeling of the 
Middle Atlantic Bight. Furthermore, regionalization will provide an effective means 
for sharing of comparative information within the region and linkage with the 
national IOOS and cost efficiencies regarding data management and telecommuni- 
cations. 

Sustainability is a key challenge in the Middle Atlantic region as it is elsewhere. 
Through engaging users of these systems at the outset, they will produce informa- 
tion products that the users may deem sufficiently valuable to provide financial sup- 
port. However, realistic assessments from demonstration efforts indicate that this 
business model is unlikely to succeed without base funding support from the federal 
government. The Weather Observing Network has been justified as being funded by 
the federal government because it serves a common good, common to the entire na- 
tion. In Chesapeake Bay, a successful Coastal Marine Demonstration Project pro- 
duced valued products operationally for a variety of users, yet the development of 
the system and the size of the user base did not reach the stage where the threshold 
of self-sustainability was reached. Even the most mature Regional Observing 
System, the Gulf of Maine Ocean Observing System, has not yet reached that 
threshold. However, with the planned structure for both subregional and Regional 
Associations built around having users at the table as full partners, we can expect 
at least a portion of the financial support accruing from the user community. 

Science Requirements 

Additional investments in science will be necessary to fully reap the benefits of 
coastal observing systems. We must move beyond the basic set of measurements of 
temperature, salinity, winds and currents in order to take full advantage of the sub- 
stantial investments in platforms. The explosions of new technologies that allow 
more miniaturization, lower power requirements, and ensure robust performance in 
the environment allow the reliable measurement of chemical and biological prop- 
erties and processes. With support from NOAA’s Coastal Services Center we have 
developed the Alliance for Coastal Technologies (ACT), a partnership of research in- 
stitutions, state and regional resource managers, and private sector companies 
working together to develop, improve, and apply standardized sensor technologies 
for studying and monitoring our coastal environments. ACT provides an unbiased, 
third-party testbed for evaluating new and developing coastal sensor technology and 
sensor platform technologies, a comprehensive data and information clearinghouse 
on coastal technologies, and a forum for capacity building through workshops and 
seminars on specific technologies. Our partners represent all the key geographic 
areas and environmental conditions along our coasts. These include my own Univer- 
sity of Maryland Center for Environmental Science for the Mid-Atlantic region; the 
Gulf of Maine Ocean Observing System for the New England region; Moss Landing 
Marine Laboratory and Monterey Bay Aquarium Research Institute for the Pacific 
coast; Skidaway Institute of Oceanography for the South Atlantic region; the Uni- 
versity of South Florida for the Gulf region; the University of Hawaii for the west- 
ern Pacific, and the University of Alaska for the northern Pacific. 

NOAA’s Coastal Services Center is also supporting a wide variety of efforts link- 
ing research to products and services for the coastal community by funding 16 orga- 
nizations through its Coastal Observation Technology System (COTS). These grants 



49 


are designed to further the development of an integrated regional coastal ocean ob- 
serving system. 

The U.S. Commission on Ocean Policy calls for a new era of ecosystem-based man- 
agement of the nation’s ocean environments that is supported by the best-available 
science. Ocean observing systems will make a contribution in that regard, but alone 
are insufficient in meeting the scientific and information and knowledge require- 
ments for ecosystem-based management. Research on the causes and effects under- 
lying the observations and integration of science that advances improved under- 
standing and supports robust prediction are also required. The Commission rec- 
ommends a substantial increase in investment in ocean science, strategically di- 
rected by an improved interagency process, to accomplish these objectives. 

Legislation 

In order to establish a nation-wide, integrated ocean observing system, legislation 
is called for that provides the proper authority to the responsible agencies to work 
together, takes advantage of and builds on the existing infrastructure that has al- 
ready been developed on a regional and sub-regional basis, and relies on a regional- 
ized operating structure. 

The Senate passed S. 1400 in November of 2003. Congressman Curt Weldon (R- 
PA) has prepared legislation that update S. 1400 by incorporating the recommenda- 
tions from the U.S. Ocean Commission and addresses concerns of many Members 
of the House. This bill has had the input of numerous constituencies and I believe 
that it provides a viable mechanism for the federal agencies to work together, taking 
advantage of and building on our existing observation infrastructure, and utilizing 
a regional approach for operations. 

One of our great concerns regarding any legislation of this kind, however, is the 
jurisdictional situation. Any bill of this kind, like S. 1400, will be referred to more 
than one committee. In the instance of S. 1400, the bill has been referred in the 
House to your Committee, as well as to the Science Committee, Armed Services 
Committee, and the Transportation and Infrastructure Committee. With so many 
committees having jurisdiction, it is of critical importance that the Resources Com- 
mittee, which has primary jurisdiction under the House Rules, provide the leader- 
ship necessary to move the legislation. In addition, we would urge you to work with 
the other committees sharing jurisdiction to promote hearings and markups so that 
legislation establishing an Integrated Ocean Observing System can be passed and 
signed into law as soon as possible. 

Estimates of what the costs would be to fund such a nation-wide system may ap- 
pear to be extremely large. However, when one considers the benefits to the large 
ocean and coastal constituencies, including supporting the national security mission 
of the Federal government, the costs are not high at all. The bottom line is that 
everyone of us within the United States is highly dependent upon our coastal and 
ocean waters; hence the costs, when analyzed properly and spread to the actual 
beneficiaries, are very reasonable. The recently updated, initial year estimate, 
spread among all the primary federal agencies, is about $140 million. With the nec- 
essary coordination and infrastructure development over the next five years, the 
number ramps up to about $500 million. These numbers were developed by 
Ocean.US and represent a more realistic cost outlook. 

Although these sums seem quite large, an initial economic analysis by inde- 
pendent economists under contract to NOAA estimated a return of $5 to $6 for every 
$1 invested in ocean observing and predictions. This is an excellent return on the 
investment, and benefits all user communities of our oceans and coasts, including 
industry, government and the public. We hope you will bear this in mind when you 
consider legislation to establish an integrated ocean observing system. 

Conclusion 

All of us in the research community appreciate the interest you have shown in 
this issue, Mr. Chairman. Thank you for the opportunity to comment on it and sup- 
port your subcommittee in its deliberations. I would be happy to answer any ques- 
tions you may have. 


Mr. Gilchrest. Thank you, Dr. Boesch. 

I want to thank all of you for your testimony. There is a lot of 
extraordinary things happening out there. There are enormous 
amounts of information, as you presented to us this morning, and 
we would really like to work with all of you to coordinate your tes- 
timony, that information, your background to bring in this ocean 
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observing system as a premier tool of the United States to monitor 
70 percent of the earth’s surface, and then integrate that with the 
rest of the world and set the stage for a new generation of under- 
standing. 

Dr. Spinrad, in your testimony, you talked about an ocean ob- 
serving system that could — I guess, if I am hearing right — detect 
areas of hypoxia, see beach closures necessary before they happen, 
determine or detect in a better manner over-fished stocks, invasive 
species, harmful algal blooms, storm damage, erosion, et cetera. 
How far are we right now away from determining those things in 
a timely manner? The existing system that we have right now, how 
integrated is it, how fragmented is it, how far are we away from 
being able to, in a real-time fashion, monitor and then predict the 
management necessarily to deal with those issues? 

Dr. Spinrad. In many of the cases, Mr. Chairman, we have been 
able to demonstrate through pilot studies a capability in targeted 
areas, in very specific examples, some dramatic improvements in 
our abilities. For example, with harmful algal blooms in the east- 
ern Gulf of Mexico, we are, at NOAA, in a pre-operational mode, 
intend to go operational within the next six to 9 months to provide 
coastal managers in the Gulf of Mexico with that kind of forecast 
capability. 

Mr. Gilchrest. To forecast where the hypoxic areas are going to 
be? 

Dr. Spinrad. Where and when we expect — not the hypoxia, the 
harmful algal blooms in the eastern Gulf of Mexico. 

Mr. Gilchrest. So in six to 9 months, you would be able to pre- 
dict that there is going to be a harmful algal 

bloom outbreak? 

Dr. Spinrad. In six to 9 months, we will be going operational 
with the capability to provide forecasts on a days to weeks kind of 
timeframe. 

Mr. Gilchrest. If there is going to be a red tide or something 
like that. When you have that capability of predicting that that is 
going to happen, do you know why that happens? 

Dr. Spinrad. Well, this is where the connection with the research 
community is so critical. We do have good fundamental under- 
standing of primary productivity, that is, trophic interactions, what 
influence injection of nutrients will have to result in productivity 
of those kinds of algal blooms, and then which algal blooms them- 
selves are the toxic algal blooms. We have a good basis of research, 
but this is a classic example of working with NSF, the Office of 
Naval Research, to define what the user community — in this case, 
coastal managers — need in terms of duration of forecast, what 
kinds of specific events they care about, that is, those that are most 
influential on the shell fishery, and therefore be able to define what 
sorts of research requirements we have for the Integrated Ocean 
Observing System. 

Mr. Gilchrest. So in six to 9 months there will be operational 
capability to begin to predict those types of harmful algal blooms 
and get that information to coastal managers. 

Dr. Spinrad. That is correct, in the Gulf of Mexico. 

Mr. Gilchrest. In the Gulf of Mexico. And is there then an un- 
derstanding as to the contribution to those outbreaks of harmful 
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algal blooms from the Mississippi River, from the coastal commu- 
nity itself, from the sources that — I guess, is there a distinction be- 
tween the kinds of natural algal blooms that were out there 500 
years ago and the type of algal blooms that are there now, possibly 
as a result of industry, sewer plants, just a whole range of human 
activity? 

Dr. Spinrad. I don’t think we are at the point now where we can 
conclusively break out, say what the anthropogenically influenced 
harmful algal blooms might be versus those that were occurring 
over long periods of history. Clearly we have a much better under- 
standing of the factors that contribute to the onset and also the dis- 
persion of these blooms, but we are not at the stage where we can 
make that clear a discrimination. 

Mr. Gilchrest. Is there some discrimination or understanding 
between harmful algal blooms and hypoxic waters? 

Dr. Spinrad. Those really are treated somewhat independently, 
although obviously one of the critical factors is the physical forcing 
mechanisms — the mixing, the distribution of the waters. And in 
fact, the hypoxia events, again in the Gulf of Mexico, or for that 
matter in the Chesapeake Bay, are predictable to a certain extent, 
but unless you incorporate the real-time weather information as 
well — as we saw just this year in the Gulf of Mexico, where the 
forecasts were somewhat controverted, if you will, by the late onset 
of storm mixing events which introduced oxygen where we had 
forecast stronger hypoxic events. So it calls out the real critical 
need not just to build an integrated ocean observing system, but 
that system has got to be well integrated with our meteorological 
observations as well. 

Mr. Gilchrest. Would you call this, what you are doing, this in- 
tegrated system in the Gulf of Mexico, a first stage of a long-range 
project to do this type ocean observing or create this type of system 
throughout the United States? 

Dr. Spinrad. Very much so, yes, from the standpoint that one of 
the things that we consider critical in the development of the Inte- 
grated Ocean Observing System is having a clear continuum from 
the basic research through pilot projects to pre-operational and 
then operational capabilities. 

The other thing that particular example calls out nicely is that 
we do have specific regional interests. And the reason why you 
have heard each of the witnesses here allude to the Regional Ob- 
serving System capabilities is because there are specific priorities. 
There are general needs for backbone kinds of observations, like 
water-level observations. But then there are specific regional prior- 
ities. And, for example, the Gulf of Mexico hypoxia and harmful 
algal bloom priorities are different from the kind of priorities we 
may have in other parts of the country. 

Mr. Gilchrest. I understand. I have a few more questions, but 
at this point I will yield to the gentleman from New Jersey. 

Mr. Pallone. Thank you, Mr. Chairman. I wanted to get to the 
funding issue and ask Dr. Spinrad, in your written testimony you 
make a compelling case for why an Integrated Ocean Observing 
System is needed. Indeed, every witness sitting at the table has ar- 
ticulated why the U.S. needs such a system. And I have to say that 
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I am pleased to see such overwhelming support for it and, you 
know, applaud the efforts thus far in moving toward that goal. 

But as I mentioned in my opening, even though we are all opti- 
mistic, there is a lot of pessimism regarding the funding to imple- 
ment and sustain a national ocean observation system. As we saw 
with the President’s budget request and then the recent House 
Commerce/Justice/State appropriations bill, there were significant 
reductions to NOAA’s budget, I guess to the tune of $46 million 
from Fiscal Year 2004-enacted levels. And then in the Senate we 
have S. 1400. If you use that as a guide, implementation would 
cost all agencies involved a total of over $200 million for each of 
the next 5 years. So that is a billion dollars. 

So you contrast what we think we need versus what we are get- 
ting, assuming that the CJS appropriations bill passes Congress, I 
would like to know, Dr. Spinrad, what NOAA programs will be spe- 
cifically affected by the budget cuts with regard to their responsi- 
bility in helping to implement the ocean observing system. And 
perhaps you can talk about a few programs and then submit a list 
of the affected programs to the Subcommittee later. But if you 
would at least tell us what you can at this point, I would appre- 
ciate it. 

Dr. Spinrad. Yes, I would be glad to do that. There are a couple 
of important initial points that I would like to make in response. 
The first is that we are converging on a clear understanding of 
what the current level of investment is, and nationally we are look- 
ing at a level of investment on the order of about $900 million per 
year, from research through operations, among all of the agencies 
that are invested in the Integrated Ocean Observing System. 
NOAA’s contribution to that, through our various pieces, is ap- 
proximately $600 million per year. So the first important point is 
that our ability to sustain that investment persists. We will con- 
tinue to invest in those levels. And you have heard some reference 
to the kinds of programs that we will be able to continue invest in 
the physical oceanographic real-time system — 

Mr. Pallone. But still, tell us how — I mean, there must be some 
impact from these cuts. And if you would give us some information 
about how the budget cuts would affect the system. 

Dr. Spinrad. Without the specifics associated with some of those 
cuts, it is hard to determine at a program level where we will see 
those cuts. Now, for example, in language in the House appropria- 
tion, there was sustainment of our navigation services efforts. 
Many of the kinds of observations that I am talking about here are 
in fact embedded within the navigation services investments. The 
water-level observations, for example, is part of that as well. There 
are research investments within NOAA, in our Ocean Assessment 
Program; we are trying to determine what the cut effects might be 
on those particular research programs. It is unresolved at this 
point. 

Again, with respect to our budget submission, however, what you 
will see is that there are specific growth areas that we have pro- 
posed both in the navigation services and then in the climate-re- 
lated ocean observations arena, to the tune of $24 million on the 
climate side. 
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Mr. Pallone. But, well, I know you are trying not to be specific 
and maybe you can just get back to us later. But I mean, the bot- 
tom line is there has to be some impact. I mean, didn’t the Presi- 
dent’s own Fiscal Year 2005 request cut some of the ocean observa- 
tion earmarks specifically? 

Dr. Spinrad. Well, the budget request itself included 
sustainment of the baseline investments and two particular areas 
of proposed increases with respect to navigation services and cli- 
mate investments. 

Mr. Pallone. But there were no cuts specifically in ocean obser- 
vation earmarks? 

Dr. Spinrad. The earmarks that had been provided in past years 
were not resubmitted as part of the budget in the National Oceanic 
and Atmospheric Administration. 

Mr. Pallone. Now, what about — I mean, is it likely that what 
you are going to do is just divert funds from other programs to 
cover the expenses of implementation? I mean, you keep stressing 
overall and not wanting to get to the specifics. Is that what is like- 
ly to happen? 

Dr. Spinrad. I would hope it is not what is likely to happen. As 
I said, our budget actually included some specific increased areas 
for ocean observations and a determined effort to sustain those 
core, if you will, areas that we have retained within the $600 mil- 
lion figure that I identified earlier, as well as the sustained efforts 
in data management and communications. 

Mr. Pallone. But I just don’t know how you are going to do it 
all and, you know, still not have some impact. But I guess you are 
reluctant to give me much in the way of details. But with the help, 
along with your support, Mr. Chairman, if we could get some, you 
know, written statement from you about how the CJS appropria- 
tions would specifically affect the different programs or line items, 
I would appreciate it. 

Dr. Spinrad. Absolutely. We are well prepared to develop those 
impact statements. 

Mr. Pallone. Could I just ask one more thing — with your indul- 
gence. Is it reasonable to expect users of ocean observation data to 
pay for access to the data? In other words, who would be required 
to pay for access — commercial/recreational fishers, commercial 
shippers, recreational boaters? What would you think about that? 

Dr. Spinrad. There has been a long history in the meteorological 
community, that the Weather Service has been party to, in dealing 
with exactly that question, the availability of data. And I might 
add that this is a critical issue in the international scene. The 
World Meteorological Organization, for example, years ago estab- 
lished a policy for the full and open availability of those data. The 
oceanographic community is, to a large extent, taking a lead from 
that community, trying to make full and open availability of these 
data. Where we expect to see similar kinds of developments in the 
oceanographic community is in the development of tailored prod- 
ucts for which there may be subscription services, for which there 
may be charges — not unlike, for example, what is seen in the mete- 
orological community, where you clearly can get for free data from 
the National Weather Service, but should you choose to request a 
particular tailored product, there is a whole private-sector 
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community that can provide outstanding services along those lines. 
I think we can do the same kind of thing in the oceanographic com- 
munity. 

Mr. Pallone. Thank you. Thank you, Mr. Chairman. 

Mr. Gilchrest. Thank you, Mr. Pallone. 

This is not exactly a clarification, but in reference to the $400 
million cut that NOAA received for the 2005 budget on the House 
side, in the 2003 appropriation — well, in 2003, when we appro- 
priated for 2004, the NOAA budget was increased by 15 percent. 
And that was good. That was for this year. And we supported that. 
The 2005 budget, as a result of that increase, we were told by our 
good friends on the Appropriations that they were sustaining in a 
much more equitable fashion, given all of the other Government 
programs, of the $2 trillion that we spend, it was to get NOAA 
back to where they normally would be and still be able to fund the 
programs that they felt were necessary. 

Now, while we all supported that 15 percent, we didn’t nec- 
essarily support the $400 million cut. Even though it was a huge 
increase and if you got 6 percent or 7 percent increase that would 
have been good, and then that would have been matched by an- 
other 7 percent increase this year. So NOAA basically fared, given 
the last 2 years of appropriations, fairly well. A long way, though, 
from where we want to go. And we are competing with dollars for 
a man on Mars, a man on the moon, and all of those other things. 

So I would like to say to the gentleman from New Jersey that 
long before we have an appropriations for the 2006 budget, where 
we generally go to the appropriators a week before it comes to the 
House floor, we probably should have a strategy, starting in Janu- 
ary, to visit the Chairman and Ranking Member of that particular 
appropriations subcommittee to bring in some of the people who 
are testifying before us here today to talk about the need and the 
essential requirement for our understanding of how the ocean 
works, and this ocean observing system, how far along we can go 
with it with a few extra dollars. And maybe we can postpone the 
landing on Mars for a few years, set these priorities. NASA is a 
wonderful agency and we do know that a lot of the ocean observing 
systems are coordinated with NASA. But I think maybe you and 
I and some other Members can begin the process of talking to the 
appropriators starting in January. 

I had a couple of questions for Dr. Leinen. You talked about the 
necessity of long-term ocean observations, whether it is a year, 10 
years, even out to centuries. Now, I am going to play the devil’s ad- 
vocate here, even though I agree with you a thousand percent. I 
wish we could dump about $20 billion in the next appropriations 
process just for the system. 

But we have to do deal in a different, very peculiar reality up 
here on Capitol Hill. Because people are here for a lot of different 
reasons other than ocean observing systems. So if I tell my good 
colleagues that an ocean observing system is absolutely essentially, 
they are going to ask me why. And if you could come up with — 
you know, it seems obvious for all of you here even in this room 
why an ocean observing system deals with the whole range of 
things that Dr. Spinrad discussed. 
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What would you tell a Member of Congress, that has no frame 
of reference to oceans, has never heard of an ocean observing 
system, doesn’t have any idea that the climate is affected by the 
ocean because he was in a different business. So what would you 
say to him as to the importance of an ocean observing system? 

Dr. Leinen. Thank you, Mr. Chair. I think that my comment was 
that we understood that the processes take place over up to cen- 
turies. I think some wonderful examples of changes that we have 
documented as a result of looking at longer-term observations in- 
clude our knowledge from sustained biological and chemical obser- 
vations off Hawaii and Bermuda that show a basic change in the 
life-support system of the North Pacific Ocean from nitrogen limita- 
tion. For example, we fertilize our lawns with nitrogen. The North 
Pacific is changing from nitrogen limitation to phosphorus limita- 
tion. That — 

Mr. Gilchrest. Let me ask you — biological, chemical makeup of 
the ocean is changing over time, I would guess. And when you say 
it is changing from nitrogen limitation to phosphorus limitation, 
what does that mean? 

Dr. Leinen. It means that over the last 20 years or so, as a re- 
sult of looking at measurements of the biology, of the chemistry, in- 
cluding the phosphorus and nitrogen chemistry of the North Pa- 
cific, we have determined, the scientists have determined, that the 
basic life support, the plankton of the North Pacific, used to be lim- 
ited by nitrogen. Now they appear to be limited by phosphorus in- 
stead. 

Mr. Gilchrest. Why is that? 

Dr. Leinen. We don’t know why that is yet. We know that — 

Mr. Gilchrest. But that is going to affect the plankton in that 
area of the ocean? 

Dr. Leinen. It affects the plankton in that area of the ocean, it 
affects everything that lives on the plankton, which is essentially 
the entire trophic structure of the ocean. It also affects the chem- 
istry of the ocean because the chemistry is so strongly influenced 
by the phytoplankton. There are also indications from the studies 
in the Atlantic that parts of the Atlantic may be moving from nitro- 
gen limitation to phosphorus limitation. 

Now, a wonderful question is why is this happening? Is this a 
regular alternation that has something to do with one of the 
decadal cycles that you mentioned in your remarks, or is this some- 
thing else that is going on? In order to make those sorts of deter- 
minations, first we need to be able to link these observations and 
these findings to other parts of the ocean. We also need to be able 
to look at the ocean for a longer period of time, to see whether the 
North Pacific, for example, switches back to nitrogen limitation. 

In addition, measurements of the salinity over the past several 
decades show that tropical ocean waters have become dramatically 
saltier over the past 40 years, while ocean waters closer to the 
poles have become fresher. One of the reasons that this is an im- 
portant observation is that the formation of deep water in the 
North Atlantic and its relation to climate are very, very strongly 
influenced by the salinity, by how fresh the waters are in the North 
Atlantic. This is a change which appears to have taken place over 
about 40 years. 
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Mr. Gilchrest. Is that as a result of warming temperatures? 

Dr. Leinen. It is not necessarily directly a result of warming 
temperatures. There are certainly indications that the North Atlan- 
tic has warmed as well. But obviously, the salinity is related both 
to how much precipitation takes place — rainfall, and how much 
evaporation takes place. And so this balance — 

Mr. Gilchrest. So that is related to warming temperatures? 

Dr. Leinen. It could be related to warming temperatures. 

Those are excellent examples. In the latter, for example, a recent 
paper by Ruth Curry that talks about these processes really points 
out the data limitation that is there. Her records had many gaps 
in the records, although this 40-year trend was quite clear. And 
that points out the tremendous need that we have for these sus- 
tained observations and for observations over a greater part of the 
ocean. Those are just two examples. 

A third would be an example of looking at the fisheries catch in 
the oceans over the last 50 years or so. Measurements in the Pa- 
cific show that shifts in the air and ocean temperatures affect the 
biological productivity and fisheries off Japan, California, Peru, and 
Chile. Obviously, those fisheries are affected by how many fish are 
removed from them as well. But it is only with those kinds of ob- 
servations that we can tell whether the fisheries are responding 
primarily to the physical forcing of the ocean, the temperature and 
so forth, whether they are responding primarily to our removal of 
fish from the fishery, and how they are related on various parts of 
the ocean. 

So those are three reasons that I would give a congressman who 
might ask that question. 

Mr. Gilchrest. Thank you very much. We are going to use 
those. 

Mr. Pallone? 

Mr. Pallone. Thank you, Mr. Chairman. 

I wanted to ask Mr. Winokur a question. You were the assistant 
administrator at NOAA for the National Environmental Satellite 
Data Information Services. And during that time, you participated 
in the modernization of NOAA’s weather forecasting and satellite 
observation platforms. I am not trying to over-simplify, but your 
work directly impacted the ability to monitor extreme and haz- 
ardous weather events, and that, of course, in the end, saved lives 
and money. So I just wanted to ask what parallels you can draw 
between the modernization of weather forecasting and the mod- 
ernization of ocean observations systems in the certain. And are we 
not trying to achieve the same goals as those achieved for the at- 
mosphere? And basically what I am trying to get out, you know, 
what is lacking about our current efforts to gain political and fi- 
nancial support to create an Integrated Ocean Observing System. 
You know, what do you suggest that we do, given that you were 
involved in this with the weather aspect? 

Mr. Winokur. Thank you for the question. I see my past is 
catching up to me. 

But it is a very good question, quite honestly, because there is 
a direct parallel between the modernization of the Weather Service 
and what we are trying to achieve with an Integrated Ocean Ob- 
serving System. Many years ago, I think as Dr. Spinrad mentioned, 
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the nations of the world got together and created something called 
the World Weather Watch. And that in fact was to build an inter- 
national framework in which data would be collected and shared 
with respect to the atmosphere to improve our ability to forecast 
weather and hazardous events and everything that goes with that. 

I think those of us — I won’t speak for my colleagues here at this 
table, but we are sort of wannabes. We would like to be like the 
World Weather Watch. And an analogy I think that you could use 
for an Integrated Ocean Observing System is a World Ocean 
Watch, which would achieve very much the same thing — an inte- 
gration of space-based operations with in situ data collection from 
all of the capabilities that my colleagues here have mentioned. I 
think if we were to do that, that would certainly give us the capa- 
bility to forecast all of those types of events that Dr. Spinrad and 
Dr. Leinen had mentioned; but also, in the context of the Navy, for 
example, it gives us the ability to characterize the ocean environ- 
ment on real-time basis anywhere in the world so that not only 
would the civil community be able to use it, but the military com- 
munity as well. 

I think it takes a concerted effort on the part of, certainly, all of 
those that are here — this panel and the panel you will hear from 
right after us — to convince the public, to convince yourselves, I 
think as Congressman Gilchrest said, your colleagues on the Hill 
of the importance of what needs to be done with understanding the 
contributions that ocean observations make to the ocean. So that 
ultimately we will not only have this Integrated Ocean Observing 
System, but — my words, I guess — a World Ocean Watch which 
would be very much parallel to the World Weather Watch. Every- 
body understands on a daily basis, because it is the lead-in every 
day on the news, what the weather is. It is the teaser every night: 
Stay tuned, and in 20 minutes we will tell you if it is going to rain. 
Well, we would like to do the same thing in the ocean — stay tuned, 
and in 20 minutes we will tell you if you can go to the beach and 
what the conditions are; if you are in my situation as I am right 
now, having moved from NOAA back to the Navy, what impacts 
the weather and knowledge of the ocean will have on military oper- 
ations. So we need a good public relations firm, I guess. 

Mr. Pallone. OK. You know, along the same lines, I wanted to 
ask Dr. Weller or Dr. Boesch, many Americans, obviously, are un- 
aware of the importance of the ocean. And both the Pew and U.S. 
Commission on Ocean Policy stress the need for a better-educated 
public with regard to the ocean. So sort of the same question: Do 
you see a link between public education on the oceans and success 
in implementing or sustaining a national ocean observation 
system? What strategies have either of you employed to raise 
awareness of ocean issues to the public and, you know, what would 
you suggest in that regard, if you would care to comment? 

Dr. Weller. Don? 

Dr. Boesch. Well, let me just say that one of the things that we 
realize as we develop observing systems is that the observing 
systems, or ocean observing systems are a marvelous educational 
tool, too, because it captures the fascination of young people, of 
things that are high-tech, things that are real-time. And so a num- 
ber of programs all around the country are trying to bring these 
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together with K-12 education. In the Mid-Atlantic region, for 
example, with your own institution, Rutgers, and the University of 
Maryland is partnering with several other institutions in the re- 
gion on an NSF-sponsored education program called COSEE, which 
is to bring ocean science to the younger people, and the whole 
framework, the whole focus of our effort is the observing systems. 
We have LEO, Chesapeake Bay observing system. We are using 
this information to bring it to school groups, bring it to teachers. 
And it is marvelous how these kids really develop a better under- 
standing of the ocean, get excited about it, and help to educate 
their own parents and other friends about it as well. 

Mr. Pallone. A good point. 

Dr. Weller. I agree with Don. NSF and NOAA both have a 
Teacher-At-Sea program, where we take middle school teachers to 
sea on cruises. And it is remarkable, the engagement of the class- 
rooms. We have real-time communication. 

But I think another thing we have to do better is be very clear 
and lucid when we develop products and understanding about the 
link between the ocean and things on the land. I mean, for exam- 
ple, drought in the central part of the United States or fire-fighting 
efforts. I mean, we are now, as we build observing capability and 
better models, gaining an ability to predict and link conditions in 
the dry and the wet periods. I think we should be right up-front 
about, you know, this is the way the buoy data from, say, the mid- 
dle of the North Pacific gives you the information that tells you 
about the drought. One of the big sources of moisture for the cen- 
tral part of the U.S. is the Gulf of Mexico. This is the way that a 
buoy system in the Gulf of Mexico that measures the air-sea ex- 
change of moisture, that is the way it contributes to understanding 
about drought conditions in the middle of the country. We need to 
do a bit better job at being clear about our science. 

Mr. Pallone. Thank you. Thanks a lot. 

Dr. Boesch. Could I just add one other thing, to add to Dr. 
Weller’s comment about the connection, helping people understand 
the connection between the ocean and what happens on land. It 
works the other way, too, because I think, when we think about 
ocean observing systems, we have to think of it in a context of 
earth observing systems. And so much of what we do on land af- 
fects the coastal ocean, and the areas from the New York Bight, 
Chesapeake Bay, or Gulf of Mexico are great examples of that. But 
part of this has to be boosting and sustaining the observations we 
make on land, the river flow observations, USGS monitoring of the 
inputs to the system. So it goes both ways, both in terms of how 
the ocean affects us on land as we affect the ocean. 

Mr. Pallone. Thanks a lot. 

Mr. Gilchrest. Thank you, Mr. Pallone. 

Dr. Leinen, one more question. You mentioned in your testimony 
about the — and I am going to paraphrase. It is not an exact quote. 
I hope I didn’t get it completely wrong. How do you discriminate — 
you said with an ocean observing system you would be better able 
to discriminate between manmade C02 contributions, or green- 
house gas contributions, and those from natural variability, or the 
natural causes for C02 in the atmosphere, or greenhouse gases. So 
how do you — can you, in fact, make a distinction between what 
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comes from volcanos or other areas and what comes out of the tail- 
pipe of SUVs? 

Dr. Leinen. What I said was that an ocean observing system 
would allow us to look at the question of climate change and which 
portions of that were naturally occurring climate change or had 
happened in the past versus those that might be related to anthro- 
pogenic change, not specifically C02. There, I think, the biggest 
issue is that, as I mentioned before, the ocean is very data poor 
compared to measurements on land. And even those records that 
I talked about as wonderful examples of places in which we had 
seen substantial changes have been characterized by observations 
in one place, or in a very restricted area — and again, over a period 
of maybe a couple of decades or, at the most, 40 years. 

You alluded to the fact that we see a lot of naturally occurring 
cycles like the North Atlantic Oscillation or the ENSO cycles. And 
in order for us to understand whether the changes that we see are 
related to those cycles or whether they are related to changes that 
are accompanying anthropogenic change, we have to be able to look 
at the ocean in enough detail and over a long-enough period to be 
able to discriminate a decadal oscillation or a decadal variability 
from something that is either an abrupt change or a change that 
is related to man’s activity. 

Dr. Weller showed several examples of what oceanographers are 
able to do tracing manmade substances that go into the ocean. 
There are examples both from chlorofluorocarbons, from bomb trit- 
ium, and so forth. And oceanographers have been able to link spe- 
cific kinds of other changes in the ocean to the time scales of those 
changes. So that is another example where the observation, linked 
with things that we know are anthropogenic, can allow us to dis- 
criminate between natural cycles or natural changes and anthropo- 
genic changes. 

Mr. Gilchrest. So we can detect some of those differences now, 
but over a period of time, with a better integrated national and 
international ocean observing system, those mysteries will be a lit- 
tle more clear. 

Dr. Leinen. Not only will they be a little more clear, but the im- 
plications, or the impacts, of those changes will be clearer. And Dr. 
Weller gave a wonderful example, that he had related to the mod- 
eling that he talked about in his presentation, with the link be- 
tween drought on land and changes in the ocean. There are many 
such linkages that oceanographers believe are important and be- 
lieve are there, but we are unable to document them with the 
present observational capability in the ocean. 

Mr. Gilchrest. Thank you. 

Dr. Weller, the statement you made about the Dust Bowl in 
1930s being related to sea surface temperatures, and then your 
other comment about warming in the Indian Ocean affects tem- 
peratures in the North Atlantic, those are observations that are 
known, that because of sea surface temperatures you can say cat- 
egorically that there was a drought in the Midwest? There is a 
pretty clear link? 

Dr. Weller. Yes. In the first result, Sig Schubert and modelers 
at NASA Goddard, what they did is they took observed sea surface 
temperature fields over time, took a variety of state-of-the-art 
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atmospheric models, used the observed sea surface temperature 
fields, and ran the models to do a hindcast of precipitation over the 
United States. And what they saw was that the models agreed, and 
agreed in the average over all the models quite well, with pre- 
dicting a drought in that 1930 period. 

And then they went in and looked for what was anomalous in 
that sea surface temperature forcing field and unique to that 
1930s. And what stood out was that the picture I had showed of 
cold water off the coast of Japan and warm water in the North At- 
lantic. 

Now, I think the North Atlantic result you could understand in 
the context of the North Atlantic oscillation where temperature 
anomalies in the Atlantic Ocean modify the balance of low- and 
high-pressure systems and the storm tracks and how things would 
enter into the middle of the United States, whether storms would 
come in and drop rain. 

I think the surprising thing in their result is the link to the cold 
temperatures very close to the coast of Japan. That is an unex- 
pected result. That is not something I can give you an answer for. 
And it goes — you know, one of the things I have to be up front 
about is we are building observations and we are trusting models, 
but a lot of the things built into the models, for example, how 
ocean and atmosphere exchange heat and moisture in a model, we 
just need more observations to get that right. 

Mr. Gilchrest. OK. Let me ask you sort of an ancient question. 
The conveyor belt in the North Atlantic, that heat pump that dries 
the current, there has been — there is a lot of discussion around 
here about whether or not there is climate change, global warming. 
Some people in higher offices will say this science is a sham and 
it is the Europeans trying to subvert the U.S. economy. That is the 
beginning and the end of the conversation. 

There will be people who are saying there is a discerning effect 
out there that can be observed that human activity is causing or 
adding to the global warming. 

One of the topics that come up for conversation is that this heat 
pump, conveyor belt type thing in the North Atlantic shut down 

10.000 or 11,000 years ago, and since it shut down, if, in fact, it 
did — and I am not that familiar with this kind of issue. But if, in 
fact, it did shut down 10,000 or 11,000 years ago and you had a 
mini or some type of Ice Age that lasted several hundred years, it 
is only normal that the potential for it to shut down is because of 
natural causes and not human causes. And, besides, nobody knows 
that caused the shutdown 10,000 or 11,000 years ago. 

And so I have been sort of wondering, does somebody know why 
it was possibly shut down 10,000 or 11,000 years ago so I can tell 
this potential person that we do know why it shut down? You 
know, more complicated than that, but did it shut down 10,000 or 

11.000 years ago, and do we know the reason it did? 

Dr. Weller. My understanding, talking to people like Ruth 
Currey and her husband, Bill Currey, who is a paleo-oceanog- 
rapher, is that in the paleo record, I mean, the record in the sedi- 
ments and things, we do have evidence of shutdown, slowing, and 
warming changes in that. And, indeed, you know, the early results 
of some of the Atlantic observations now besides — in addition to the 
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changes in temperature and salinity, suggest that that 
thermohaline circulation is changing its rate. 

I think the thing you have to get across to people in these discus- 
sions is that against the backdrop of the natural variability in the 
hydrologic cycle and the temperatures, is we are doing an experi- 
ment now where we are going into some place where we have not 
been before with the amount of greenhouse gases and things. 

When I talk to people who study high latitudes, they say, you 
know, we are really surprised at the dramatic rate of loss of glacial 
ice and ice caps, and, you know, new results are showing that when 
it gets warm enough to have water flowing underneath the ice, be- 
tween the ice and the land, that you can rapidly accelerate the loss 
of ice. I think the questions we should ask are: In this place where 
we have never been before, if you took most of the ice away and 
so you changed the reflectivity, I think there is a chance we will 
never get back to where we were historically. And I think those are 
the things we have to worry about and better understand. 

Mr. Gilchrest. Thank you very much. I might have this person 
call the Curreys to have this conversation. 

Dr. Boesch, you mentioned the need for — not only the need for 
an ocean observing system, but also for these regional associations 
to be able to manage this type of activity a little bit better. So I 
have two questions. 

Are there regional associations — or how many regional observing 
systems are currently operational right now? And what type of 
data are they collecting and for what purpose? So where are those 
regional associations right now? 

And the other thing is, as we move toward a more integrated 
system, would they be better able then to predict a storm like Isa- 
bel that we experienced last fall in the Mid-Atlantic States and in 
small communities on the upper Eastern Shore saw a tide rise 8 
or 9 feet above normal? 

And then last night, for example, in Havre de Grace, North East, 
parts of northern Kent County, they ranged from 4.5 inches in less 
than an hour to close to 8 inches of rain, a pretty dramatic event. 

So those kinds of things, will they be — you know, that is a quick 
rush thunderstorm, and can you predict that kind of thing a day 
in advance? You know, we heard yesterday that there is a 60-per- 
cent chance of afternoon thundershowers, and all of a sudden, 
boom, we really had some thundershowers. 

Also, let me also go into — as we collect this data, we want to im- 
prove water quality. We want to improve that whole ecosystem out 
there. And when we look at the issues affecting water quality 
around the country, the Chesapeake Bay in particular, because we 
see hypoxia areas, we see algal blooms. As soon as it gets warm, 
you see this massive green freckle system move into those little 
tidal basins. We are trying to improve the sewer plants as far as 
their nitrogen and phosphorous contributions, and we are improv- 
ing those wastewater treatment plants. Maryland now has this 
flush fee, flush tax, or whatever. 

But as we improve the percentage of release of these nutrients, 
while the percentage might stay the same, then we have this rel- 
atively huge increase in little communities from 100 people to 500 
people, from 3,000 people to 12,000 people, up and down the 
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Delmarva Peninsula. So that is adding to the sewage treatment 
output of nutrients while not changing the percentage based on the 
volume. Then we have development and you have power boats. 
When you travel out of some of these little tidal basins to some of 
the larger estuaries that reach into the Chesapeake Bay, it is like 
495 on the weekend, the number of boats that are out there, and 
the whole other range of reduced forest cover. 

So we know that specific human activity is having an effect on 
that local ecosystem. With this more integrated ocean observing 
system, with these regional associations, can you get that kind of 
information to the people who determine land use, how it is going 
to be used? So do you foresee a better way to get this information 
in a timely fashion to planning and zoning, to county commis- 
sioners, local government, to make use of this information? 

Dr. Boesch. There were a lot of questions there. Let me start — 

Mr. Gilchrest. I do not know if you have the ability to answer 
all that in about 30 seconds. 

Dr. Boesch. Just amending Bob on your other question about 
your fictitious friend who is a skeptic, I would recommend, highly 
recommend — 

Mr. Gilchrest. He is not fictitious. This is a real human being. 

Dr. Boesch. I would highly recommend today’s Kids’ Page in the 
Washington Post, to read it. It is a very interesting graphic on gla- 
cial retreat, real world, in the United States, as well as a simple 
explanation of how greenhouse processes work. 

Let me see if I can try to address some of the points you made, 
Mr. Gilchrest. With respect to are there regional systems in place 
now, I guess the short answer, the real answer is no. Most of the 
systems that are in place, the 40 or so that we talked about, are 
what we might call subregional. So, for example, our programs in 
the Chesapeake Bay or the programs that Mr. Pallone mentioned 
off of New Jersey, they are not covering the whole Mid-Atlantic re- 
gion. So when we talk about regions, we are talking about large 
sections of the country, pretty much in the same line as what the 
Ocean Commission talks about, regional scale management, on the 
scale of, say, the Regional Fisheries Management Councils, those 
sorts of things. 

So the effort now underway is to take the existing programs as 
well as emerging programs that may be at this point subregional 
and to integrate them within regions so that we have a system that 
might involve observing platforms off of New York Harbor, for ex- 
ample, and those in New Jersey, Delaware Bay, the Chesapeake 
Bay, the shelf off of the Delmarva area. And they will all be talking 
to one another and be integrated as a whole. And they will have 
to serve not only sort of the regional scale assessments and infor- 
mation users, but, of course, all of these users are — sort of like poli- 
tics, they are local. And so one is concerned about not only how the 
Mid-Atlantic is doing or what is going on in the Mid-Atlantic, but 
what is going on in the Chesapeake and, furthermore, what is 
going on in Chester River as opposed to the whole Chesapeake Bay. 
So it has to be multi-scale in which we can bring information down 
to the relevant scales of the users. 

You mentioned forecasting and our ability to forecast. You used 
as an example the heavy rainfall that we had in some parts of 
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Maryland and the flooding that took place. Well, interestingly, I re- 
member yesterday morning listening to the radio, listening to a 
Baltimore station, where there was a prediction of flash floods. 
That was hours before they occurred, and the reason we had that 
predictive capability is that we had a good measurement system in 
that we used in the weather system and we had excellent models 
that can make those kinds of forecasts, with some level of uncer- 
tainty. That is why the estimate was 60 percent and so on. But if 
you were attentive, you should know that, you know, we are going 
to have heavy rains, likely have heavy rains, and there could be 
flash flooding. So that is the benefit of these models. 

Mr. Gilchrest. Let me just interject one quick item, and I do re- 
member hearing yesterday that there was potential flash flooding 
in several of the counties where there eventually was flash flood- 
ing. Is there some way that these ocean observing systems, as they 
get more sophisticated, can pinpoint why this particular storm is 
occurring? Can that be fine-tuned based on what happened in the 
1930s with the sea temperature? 

Dr. Boesch. I think the models that are used in the weather 
forecasts are the why. They are deterministic models that are 
based upon a lot of scientific understanding of the processes. 

With respect to the specific example you used of Hurricane Isabel 
and the surprise that many Bay communities got during this last 
year because of the higher-than-projected storm surge, here again 
is where these observing systems could play a very critical role be- 
cause they could give you estimates and to correct the misunder- 
standing that we normally have of how do we project storm surge 
with a lead time of some hours in advance. So, yes, indeed, I think 
if we had a functioning integrated observing system for the Chesa- 
peake Bay, we would have had better warning, better forecasts 
about tidal flooding due to Hurricane Isabel. 

You mentioned the water quality issue, and, interestingly, maybe 
it will come out soon in the Post, I was just interviewed yesterday 
by a reporter who was questioning what some of us believe might 
be an overreliance on models to judge the state of the Chesapeake 
Bay. You know just reading the paper that while the Bay program 
estimates that nitrogen levels are down 20 percent. Well, how do 
we really know that because it is based upon some estimates, some 
models that they do? And the metaphor that I used — and, unfortu- 
nately, I might be quoted by it — is that we use — just like a weather 
situation. We use weather forecast models — and they are very so- 
phisticated — all the time to make plans and judgments. But if we 
want to know what it is doing right now, I do not just look at the 
newspaper and say, well, it should be raining. I look out the win- 
dow. And so that is why you need to couple these with the observ- 
ing systems to help us understand the dynamics, whether it is 
navigating up the Houston Chip Channel or the Chesapeake Bay, 
in real time to correct the imperfection of our understanding that 
underpins the models. 

Mr. Gilchrest. I see. Thank you very much, Dr. Boesch. 

Dr. Spinrad? 

Dr. Spinrad. Mr. Chairman, if I can add something to Dr. 
Boesch’s comments, and it gets right back to the example that you 
cited of Hurricane Isabel, and it also brings to mind some of the 
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comments that the panelists have made with respect to education. 
In fact, as a direct result of some of the Chesapeake Bay observing 
system stations that Dr. Boesch alluded to, as well as NOAA’s 
water level observations scattered throughout the Bay, we were 
able to provide the best, most accurate forecasts of storm surge for 
Hurricane Isabel that we have ever seen in terms of intensity, tim- 
ing, and location. 

What we found — and if you ask constituents, they will tell you 
this — is that there was a very low credibility for those forecasts. 
And, consequently, the actions taken by the public were not con- 
sistent with the quality of the forecasts. So part of this is, in fact, 
improving the modeling and the forecast capability, but an awful 
lot of it is enhancing the education and outreach to the community. 

Mr. Gilchrest. A lot of those people know that now. 

Dr. Boesch. They do. 

Mr. Gilchrest. They are going to move their cars. 

The last question, and what we are going to do after this last 
question is take a 10-minute break before the next panel so people 
can stretch their legs. I guess anyone can answer this question. As 
far as limited budgets are concerned, we have got this big budget 
deficit, we have a lot of other interest area priorities. So given the 
realistic limitations upon which we operate up here, how would you 
suggest, as far as an ocean observing system is concerned and the 
difficulty of trying to fund that and make it really integrated, how 
would you suggest we proceed with the limited funding that is out 
there? And if you have any suggestions for how to prioritize moving 
forward with this, we would appreciate it. 

Dr. Spinrad. Mr. Chairman, if I may, I think one of the very first 
things that we need to do is adequate convey the cost avoidances 
and the cost savings associated with having a fully implemented 
integrated ocean observing system. We have got some anecdotal 
and some preliminary information, economic studies and analyses, 
which suggest that there would be extraordinary benefits and gains 
from such a system. But I do not think we have adequately made 
that compelling argument. So, in effect, what I am saying is we 
cannot afford not to develop an integrated ocean observing system, 
and we need to develop those studies in a more effective and com- 
pelling manner. 

Mr. Gilchrest. Thank you very much. 

Mr. Winokur? 

Mr. Winokur. I would just add, in addition to doing that type 
of analysis, the cost/benefit studies which I think would probably 
show the benefits and the costs that are involved, one of the key 
activities, I believe, that we all alluded to is the leveraging, and so 
we have seen certainly over the last few years with the advent of 
the National Oceanographic Partnership Program a willingness on 
the part of all of the agencies to really band together and work to- 
gether on this issue, since I think we all collectively see it as a 
national issue and not just an individual agency issue. So that as 
we move forward and again, as alluded to by the panelists, we 
meet regularly at least once a month. The agencies get together 
and invest a lot of time and energy in trying to put together a true 
national program and not just an individual agency program. So I 
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think you see a significant amount of cooperation going on right 
now that probably heretofore did not exist 10 years ago. 

Mr. Gilchrest. Thank you very much, Mr. Winokur. 

Dr. Weller? 

Dr. Weller. Yes, I would like to just respond to your question, 
Mr. Gilchrest, and say that I think one of the things you have seen 
here are some common themes. We have identified some priorities. 
We know the things we need to measure. And we live in a world 
where the ocean observations will always probably be sparse. So we 
have a high reliance on models to get our products. 

My personal view would be we need to move forward in a few 
key locations on the coasts and in the open ocean and sustain long 
time series, get into being multidisciplinary and new biological, bio- 
geochemical, as well as physical observations, because there will be 
a synergy between these long time series observations and the re- 
search and understanding that will go right into the models, that 
will improve the value of the time series and improve our products. 

Mr. Gilchrest. Thank you very much. 

Dr. Boesch? 

Dr. Boesch. Congressman, I would like to suggest that — put the 
ball in your court and say that — 

Mr. Gilchrest. The ball in our court. 

Dr. Boesch. And say that what could be done to help make the 
right decisions, making the right steps, the first steps and the right 
investments, is a framework that would empower the Federal agen- 
cies to do what is being discussed here and to commit Congress to 
working with the executive branch to meet those ends. And I think 
that mechanism is some version of an enabling legislation paral- 
leling S. 1400. As you know, Mr. Weldon is developing such a bill, 
and he spent a lot of time trying to engage the — accommodate the 
interests of Members of Congress, make it consistent with the U.S. 
Ocean Commission recommendations, make it consistent with what 
the Ocean Leadership Council is doing through Ocean. US, and hav- 
ing that in place will give us a mechanism to make sure that we 
are making the right investments, the right steps in a logical way 
rather than a disorganized way without a real process to organize, 
make it truly integrated, put the “I” in IOOS. 

Mr. Gilchrest. Thank you, Dr. Boesch, and I think the Ocean 
Commission report puts forth that kind of framework in a very 
workable fashion. 

Dr. Leinen? 

Dr. Leinen. Yes, thank you, Mr. Gilchrest. I think that one of 
the things that you heard very clearly from the three agencies that 
were here was a similar message about our commitment to this, 
about our willingness to prioritize, and about the incredible impor- 
tance of it to the mission of all of our agencies. And if you had the 
rest of the agencies who participate in the Joint Subcommittee on 
the Oceans or in the National Ocean Partnership Program, you 
would have heard the same thing. 

And so the word that I want to leave you with is this is a topic 
over which the agencies have truly come together, both taking the 
priorities and the guidance of the scientific community as well as 
the interests of the Congress and your sense of wanting to get the 
priorities for that system. We really stand ready to do that because 
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we all see the advantage to each of our missions in doing it. And 
I have rarely seen that kind of commitment to a common shared 
vision, but this sense of an ocean observatory capability has truly 
captured the imagination of the agencies. 

Mr. Gilchrest. Well, thank you very much, and we will take ad- 
vantage of that momentum. 

I want to thank all the witnesses for coming this morning and 
giving us their testimony, and we would like to continue to work 
with you over the coming months. 

We will now take a 10-minute break. 

[Recess.] 

Mr. Gilchrest. The hearing will come to order. I want to thank 
the witnesses for their patience and for still being here. 

The hearing on Indian gaming is still going on, so Mr. Pallone 
will move back and forth, but we appreciate all of you coming here 
now this afternoon. We want to welcome Dr. Newell “Toby” Gar- 
field, San Francisco State University; Ms. Molly McCammon, Exec- 
utive Director, Alaska Ocean Observing System; Mr. Evan Richert, 
Muskie School University of Southern Maine, Gulf of Maine Ocean 
Observing System. My daughter is now attending College of the At- 
lantic in Bar Harbor. She is having a great time. Mr. Cortis 
Cooper — now that is an interesting word. Mr. Cortis Cooper, 
Metocean — Metocean? 

Mr. Cooper. It is short for meteorology and oceanography. 

Mr. Gilchrest. I see. A consultant and energy technology, 
ChevronTexaco. Mr. Fred Grassle, director of the Institute of Ma- 
rine and Coastal Sciences, Rutgers, the State University of New 
Jersey, the Garden State; and Ms. Helen Brohl, President, National 
Association of Maritime Organizations. I want to welcome all of 
you here this afternoon and I look forward to your testimony. 

Dr. Garfield, you may begin, sir. 

STATEMENT OF NEWELL “TOBY” GARFIELD, SAN FRANCISCO 

STATE UNIVERSITY, CENTER FOR INTEGRATIVE COASTAL 

OBSERVATION, RESEARCH AND EDUCATION (CICORE) 

Dr. Garfield. Chairman Gilchrest, Ranking Member Pallone, 
and members of the Subcommittee, thank you for the opportunity 
to present testimony on California State University’s Center for In- 
tegrative Coastal Observation, Research and Education, or 
CICORE, and the development of ocean observing in California. My 
name is Newell Garfield. I am on the faculty of San Francisco State 
University and very involved with California ocean observing. 

There are numerous ocean monitoring activities in California 
ranging from regional to very local. At first glance, they may ap- 
pear to create duplication and overlap; however, California pro- 
grams are remarkably complementary and are moving toward 
national observing system goals through collaboration, user out- 
reach, through better communication, data sharing, and data dis- 
tribution. This is in part because, like other regions, many 
California organizations have embraced the Ocean.US vision. 

In California, we have two emerging regional associations, 
CeNCOOS and SCCOOS, which along with NANOOS in Oregon 
and Washington, will represent the Nation’s west coast. These re- 
gional associations are in the initial formation stages, determining 
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governance structures and seeking certification. They plan to be- 
come fully functioning within about 2 years. 

My program CICORE is a NOAA Coastal Services Center Coast- 
al Ocean Technology program. It was established in 2002 to focus 
on the region from the 100-meter depth up to the coast, including 
California’s bays, estuaries, and wetlands. This shallow water area 
is where most impacts occur, yet is seldom systematically sampled 
because of the complexity of the ocean circulation there. CICORE 
draws upon the strengths of the 23 campuses of the California 
State University system and dots the entire coastline between 
Humboldt State in the north and San Diego State in the south. 
Our external partners include local, State, and Federal entities. We 
also leverage the expertise of scientists at Florida Environmental 
Research Institute and Virginia’s Old Dominion University. 
California State University produces a large fraction of staffers 
who work in local, State, and Federal environmental agencies. 
Many professionals needed to implement coastal observing systems 
will be trained by the CSU, and the opportunities offered to stu- 
dents by the CICORE program are important for their preparation. 

CICORE distinguishes itself by utilizing three key technologies: 

First is high-resolution spectral imaging or hyperspectral imag- 
ing for mapping and classifying of shallow water and wetlands 
area. Just one application of this data is mapping not only the dis- 
tribution of California kelp beds, but also assessing the age and 
health of the kelp fronds which will help guide management deci- 
sions like harvesting permits. 

The second technology is high-resolution acoustic seafloor map- 
ping and characterization of critical shallow water habitats. As an 
example, these analyses can aid the cruise ship industry in defin- 
ing anchorage areas which will not disturb sensitive benthic habi- 
tats. 

The third technology, in situ sensors for time series measure- 
ments of water quality and current measurements are being in- 
stalled at discrete locations throughout California. The previous 
panel amply stated the need for this technology. In addressing edu- 
cation, we are actually partnering with the various aquaria to dis- 
play that data real-time and have outreach programs. 

CICORE is following the initial Ocean.US data management 
communication recommendations on data discovery, access, and 
archiving. CICORE data are posted to Web-accessible sites as 
quickly as possible to ensure that the data are openly available to 
the public. 

To address external requirements, CICORE has established an 
advisory board whose members include representatives from indus- 
try, the regulatory community, scientists, EPA, NOAA, and other 
observing programs. And CICORE actively seeks community part- 
nerships in identifying program stakeholders and products. 

The State of California is also investing heavily in coastal moni- 
toring, and its efforts are being coordinated with the emerging re- 
gional associations. 

In 2002, California voters authorized $21 million to monitor 
coastal circulation. Anticipating Ocean.US recommendations, the 
principal observing tool will be a statewide array of surface current 
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mapping radars, or SCM radars. Dr. Grassle will probably refer to 
them also. 

The system will help with predicting beach closures caused by 
bacterial contamination, search and rescue operations, tracking oil 
and other pollutant spill trajectories, and the fate of early larval 
stages of commercially important fisheries species. 

In summary, deployment of an integrated and sustained ocean 
observing system will address well-established national priorities. 
Federal legislation is needed to resolve issues of governance, roles, 
and responsibilities and to allocate sustained funding. The research 
community appreciates that this committee is taking a serious look 
at the best ways to approach this work. 

As Congress considers the recommendations of the U.S. Commis- 
sion on Ocean Policy and efforts to establish a coherent national 
coastal ocean monitoring program, it is imperative to realize that 
the stability of the long-term operations is a goal that is as impor- 
tant as the development of its infrastructure. With that in mind, 
I encourage you to promote a broad interagency approach, led by 
Ocean.US, to support the emerging regional associations. They will 
need the ability to respond to local and regional needs and to be 
able to receive funding from multiple sources, whether they be Fed- 
eral, State, or other. 

This concludes my testimony, and I look forward to answering 
any questions you might have. 

[The prepared statement of Dr. Garfield follows:] 

Statement of Dr. Newell (Toby) Garfield, Professor, 

San Francisco State University and CICORE Coordinator 

Chairman Gilchrest, Ranking Member Pallone, and members of the Sub- 
committee, thank you for the opportunity to appear before you today to present tes- 
timony on the California State University’s Center for Integrative Coastal Observa- 
tion, Research and Education (CICORE), and the development and implementation 
of ocean observing in California. My statement is organized to respond to the nine 
specific questions asked of me by Chairman Gilchrest in his letter of invitation to 
testify. 

1. Testimony on the development and implementation of California’s ocean 
observing system: 

Current Observing Systems in California 

The State of California has long recognized the importance of ocean observing and 
monitoring and has embraced monitoring systems at a number of levels. One of the 
original monitoring programs began in 1949 to study the ecological aspects of the 
collapse of the sardine population and fishery with the formation of the California 
Cooperative Oceanic Fisheries Investigations 1 (CalCOFI), a collaboration of NOAA 
National Marine Fisheries, California Department of Fish and Game and Scripps 
Institution of Oceanography. An expansion of this program, to cover the whole U.S. 
west coast and to focus on the management of its living resources, is being proposed 
as the Pacific Coastal Ocean Observing System (PACOOOS). 

Over the last few years, the need to establish systems for the long-term moni- 
toring of the nation’s coastal regions has been recognized and promoted by policy- 
makers in California and Washington, D.C. A number of initiatives have enabled 
both the transformation of existing programs and the establishment of new moni- 
toring programs directed at coastal monitoring. In part because funding sources 
have varied greatly, at first glance they may appear to create duplication and over- 
lap. However, ongoing California programs are remarkably complementary and syn- 
ergistic. These programs are serving to bridge the gap between research and oper- 
ations and, in fact, are moving explicitly toward observing system goals through 
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user outreach and through better communication, data sharing and data distribu- 
tion between academia, state and federal agencies, NGOs and the general public. 

Presented here are some of these programs, their goals and funding sources: 

CICORE 2 (Center for Integrative Coastal Observation, Research and Education) 
is a nearshore (<100 m water depth, up to and onto the coast) observatory conceived 
by the presidents of the California State University (CSU) 3 and endorsed by the 
system’s Chancellor and Board of Trustees. The program has received Congression- 
ally-directed funding and is administered through the NOAA Coastal Services Cen- 
ter (CSC) Coastal Ocean Technology Section (COTS). The principal goals of the pro- 
gram are to coordinate coastal observations at the 23 CSU campuses throughout 
California to provide a distributed monitoring program along the California coast- 
line. This network allows characterization and observation of statewide and local 
coastal ocean variability, with a focus of making information accessible for applied 
needs and education. Ultimately, CICORE will become a key backbone element of 
both the CeNCOOS and SCCOOS Regional Associations, described below. 

CIMT 4 (Center for Integrated Marine Technology) was initially known as the 
Winds to Whales Project. Based at UC Santa Cruz, in 2002 the program reorganized 
to pursue an integrated approach to looking at the ecosystem transformation of en- 
ergy, starting with the initial forcing functions of the sun, wind and currents and 
following the energy up through the trophic levels of plants and animals to the top 
predators. The program uses northern Monterey Bay as its study region. The goals 
of the program also include sustained observations and technology development, and 
the program receives Congressionally directed funding administered through NOAA 
COTS. For these reasons, CIMT is also described as a monitoring program. 

ACT 5 (Alliance for Coastal Technology) is a national program led by the Univer- 
sity of Maryland. The program aims to be a clearinghouse for ocean instrumenta- 
tion. This program is also a Congressionally directed funding program administered 
by NOAA COTS. Two California institutions, Moss Landing Marine Laboratories 
(MLML), and Monterey Bay Aquarium Research Institute (MBARI), are members. 

There are other distributed observing efforts that exist in California. NEOCO 6 
(Network for Environmental Observations of the Coastal Ocean) is funded by the 
University of California Marine Council to locate water quality monitoring devices 
at UC coastal campuses. PISCO 7 (Partnership for Interdisciplinary Studies of the 
Coastal Ocean) is a multi-institutional program, funded by the Packard Foundation, 
which addresses environmental issues at a number of specific sites along the west 
coast. 

There are many other agencies and organizations that have monitoring operations 
in California, many of which are very local. NOAA and the California Regional 
Water Quality Boards are two examples of agencies that have specific observational 
mandates. 

A goal in the creation of the federally recognized Regional Associations, described 
in detail in the next few paragraphs, is to identify all relevant needs and mandates, 
as well as existing efforts, so that coordinated systems can be developed to meet the 
regulatory and agency requirements for monitoring coastal California water quality. 
Taken together, the entities described above are making steady progress toward 
building the backbone of coordinated, integrated, regional systems, consistent with 
the policy goals recommended in the Pew Ocean Commission’s report 8 the National 
Research Council’s 9 Ocean Report and the Preliminary Report of the U.S. Commis- 
sion on Ocean Policy 10 . 

California’s Emerging Regional Associations 

A recommendation from Ocean.US 11 , the federal interagency entity that is 
charged with coordinating the development of an operational and integrated and 
sustained ocean observing system (IOOS), is that certified Regional Associations be 
formed that will work at the national level to promote the establishment of a 
national Coastal Observing System and work at the local level to coordinate observ- 


2 http://cicore.mlml.calstate.edu 

3 http://www.calstate.edu/ 

4 http://cimt.ucsc.edu/ 

5 http://www.actonline.ws/ 

6 http://www.es.ucsc.edu/7neoco/ 

7 http://www.piscoweb.org/ 

8 http://www.pewoceans.org/ 

9 http://www.nationalacademies.org/nrc/ 

10 http://oceancommission.gov/ 

1 1 http://ocean.us/index.jsp 
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ing efforts. In California, CeNCOOS 12 (Central and Northern California Ocean Ob- 
serving System) and SCCOOS 13 (Southern California Coastal Ocean Observing 
System) are the two emerging Regional Associations. The overlap between the 
systems will be at Point Conception, a natural geographic boundary. They will work 
with NANOOS (Northwest Association of Networked Ocean Observing Systems) to 
represent the west coast of the continental United States. These Regional Associa- 
tions are in the initial formation stages, determining their governance structures 
and seeking certification. It will probably take about two years until they become 
functioning Regional Associations able to conduct Ocean.US mandates. 

CeNCOOS presently has initial members from over 40 different agencies and in- 
stitutions and has identified about 70 existing monitoring or observing systems in 
central and northern California. The association has hired a coordinator and is fo- 
cusing on determining its governance structure with the goal of becoming accredited 
by June 2005. SCCOOS, which is headquartered at UCSD’s Scripps Institute of 
Oceanography, has also received Congressionally directed funding administered 
through NOAA COTS. Both SCCOOS and CeNCOOS have also received competitive 
grant money from NOAA to begin the work of forming Regional Associations. These 
two Regional Associations are part of the eleven member National Federation of Re- 
gional Associations 14 , a group working with Ocean.US to ensure Regional Associa- 
tion accreditation. 

Supplementary Efforts Sponsored by the State of California 

The State of California continues to be a national leader in investing in coastal 
research, and its efforts are being coordinated thoughtfully with the federal Re- 
gional Association concept in mind. In 2000, California enacted the California Ocean 
Resources Stewardship Act, which led to the creation of the California Ocean 
Science Trust 15 (CalOST). This state-funded, non-profit organization has a mandate 
to fund marine and coastal research in California and to encourage coordinated, 
multi-agency, multi-institution approaches to ocean resource science. CalOST has 
appointed an executive secretary and is determining its role for promoting ocean ob- 
serving and management in California. 

In 2002, through voter-approved Propositions 40 and 50, the voters of California 
authorized the creation of a program to monitor coastal circulation. The California 
State Coastal Conservancy and the California State Water Resources Control Board 
will fund and administer the Coastal Ocean Currents Monitoring Program 16 
(COCMP). Initial funding of $21 million dollars is for the development of backbone 
elements of coastal monitoring infrastructure. Two proposals, one from SCCOOS 
and the other from northern California, have been funded to create a statewide inte- 
grated system. The northern proposal will become a CeNCOOS component. The 
principal observing tool will be an array of surface current mapping 17 (SCM) radars, 
which will allow monitoring of ocean surface currents throughout the state. (SCM 
radars are also commonly referred to as “high frequency” or HF radar and by the 
name of the major manufacturer, CODAR.) Other infrastructure will include a 
shoreline surf and current monitoring array and three-dimensional modeling of 
coastal circulation. This program, with its emphasis on SCM radar technology, close- 
ly follows the recommendations of the Ocean.US surface current mapping initiative. 
SCM instruments are shore-based, seaward looking radars. Advantages of this tech- 
nology include wide area coverage and lower maintenance costs compared with 
equipment placed in the ocean. SCM data will help with predicting beach closures 
caused by bacterial contamination, tracking oil and other pollutant spill trajectories, 
and the fate of the early stages of commercially important fisheries species. 

2. What is the status of the Center for Integrative Coastal Observation, 
Research and Education (CICORE) System? 

The CICORE program was established in 2002 as a coastal observing research 
and academic program distributed among CSU campuses located along the 
California Coast. CICORE leverages the intellectual and infrastructure resources of 
the CSU system and seeks to address the coastal monitoring priorities of stake- 
holders along the entire California coast. Among others, CICORE partners include 
the California Department of Fish and Game, the State Regional Water Quality 
Board, local harbor districts, the three National Marine Sanctuaries, and two of the 
three National Estuarine Research Reserves. Now in its second year, and funded for 


12 http://www.cencoos.org/ 

13 http://www.sccoos.org/ 

14 http ://usnfra. org/index.j sp 

15 http://resources.ca.gov/ocean/CORSA/CORSA — index.html 

16 http://www.cocmp.org/index.html 

17 http://oceancurrents.us 



71 


a third year, CICORE is one of the 16 NOAA Coastal Observing Systems 18 (COTS) 
programs either funded by Congressional directive (nine) or through COTS competi- 
tive announcements (seven). 

CICORE draws upon the strengths and expertise of California State University 
(CSU) campuses dotting the entire California coastline, including CSU Hayward, 
Humboldt State University, CSU Long Beach, CSU Monterey Bay, Moss Landing 
Marine Laboratories, San Diego State University, San Francisco State University, 
San Jose State University, and California Polytechnic State University, San Luis 
Obispo. In addition, CICORE leverages the expertise of scientists at the Florida En- 
vironmental Research Institute and Old Dominion University. Together these 
groups work together to perform in situ observations and collaborate on periodic 
field efforts in areas of stakeholder interest. The program anticipates adding other 
CSU campuses each year in an orderly manner to ensure maximal benefits to the 
identified educational and resource priorities in the coastal region. 

The California State University and CICORE are indispensable to the region’s 
ability to meet national and state goals related to coastal observation. The CSU is 
the nation’s largest university system, with 23 campuses and seven off-campus cen- 
ters, 409,000 students, and 44,000 faculty and staff. Stretching from Humboldt in 
the north to San Diego in the south, the CSU offers a wealth of relevant applied 
research expertise and is uniquely positioned geographically to undertake the ob- 
serving mission. Moreover, the CSU is renowned for the quality of its teaching and 
for its job-ready graduates. For example, the CSU produces about 60% of 
California’s teachers and a large fraction of the staffers in local, state and federal 
environmental agencies. Many of the professionals needed to implement coastal ob- 
serving systems will be trained by the CSU, and the CICORE program is important 
for the preparation of all these individuals. 

3. What types of data are being collected and what technologies are used? 

The CICORE program set as its observational region an important area missed 
by many of the existing monitoring programs, the region extending from the 100 
meter isobath (water depth) into and onto the coast, including California’s bays, es- 
tuaries and wetlands. This critical zone, between “deep water” and the shore, is 
where most impacts occur yet is seldom systematically sampled and monitored. 
CICORE has distinguished itself in establishing a program based on three tech- 
nologies, which provide critical information in the coastal region. These are: 

• high resolution spectral imaging for mapping and classification of shallow water 
and wetlands areas, 

• high resolution acoustic seafloor mapping and characterization of critical shal- 
low water habitat areas, and 

• in situ sensors for time series measurements of water quality and current meas- 
urements at discrete locations throughout California. 

In addition, each CICORE partner may obtain local data directly pertinent to 
their regional needs. Data from these technologies are combined with other observa- 
tional systems to develop and produce products to directly address concerns of policy 
makers, regulators, scientists and the public. 

High Resolution Spectral Imaging: High resolution or hyperspectral imaging (HSI) 
is emerging as a key assessment tool for coastal water and shoreline characteriza- 
tion and monitoring. Florida Environmental Research Institute (FERI) is the civil- 
ian agency working with the Naval Research Laboratories’ Portable Hyperspectral 
Imager for Low Light Spectroscopy (PHILLS) sensor, and is responsible for devel- 
oping domestic applications. In collaboration with FERI, CICORE is developing this 
technology and using it for a number of assessment and monitoring purposes. 
Acoustic ship surveys cannot be conducted in very shallow water; it is too dangerous 
for safe ship operations. HSI technologies allow for high resolution mapping (on the 
scale of meters) over thousands of square kilometers per year. CICORE is actively 
collecting co-located seafloor mapping and hyperspectral imagery in order to develop 
and validate the retrieval of bathymetry and habitat classification in this difficult 
to assess environment. Once these algorithms are verified, the hyperspectral im- 
agery will provide an effective way to quickly map the shallow water environment. 
The other uses of hyperspectral data being developed relate to terrestrial land-use 
and runoff interactions, vegetation mapping, and water column processes. These in- 
clude (but are not limited to) fresh water fluxes and resulting ecological shifts, as- 
sessment of benthic vegetation and kelp canopy growth and coverage, and identi- 
fying and tracking of Harmful Algal Blooms (HABs). With the planned inclusion of 
laser ranging LIDAR, these data will be extended to issues of coastal erosion and 
shoreline instability. CICORE is presently working with the San Francisco Bay 


18 http://www.csc.noaa.gov/cots/projects.html 
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National Estuarine Research Reserve 19 to investigate invasive plant species 
(Spartina and Pepperweed), documenting both the spread of the invading plants and 
the ecological changes occurring as a consequence. Another application of HSI data 
is the ability to not only map the distribution of kelp beds, but also to assess the 
age and health of the kelp fronds. This information will help guide harvesting per- 
mits. 

High Resolution Acoustic Seafloor Mapping: The second observing technology is 
the use of multibeam and sidescan acoustic imaging to characterize nearshore habi- 
tats. The seafloor mapping component is characterizing and quantifying the diverse 
benthic habitats found in the nearshore region. It will be many years before the en- 
tire coastal region will be mapped with the resolution possible with the multibeam 
acoustic surveys employed by CICORE. The program is identifying sensitive sites 
undergoing benthic modification. These data have been used to identify critical fish- 
ery habitats and, in a subtractive mode, identify areas of deposition and erosion. 
These are the first high-resolution images being produced in a number of critical 
areas. One application of these data are to assist the cruise ship industry in locating 
anchorage areas that will not disturb sensitive benthic habitats. 

In Situ Monitoring: The third technology is in situ monitoring. Robust method- 
ology for high temporal resolution monitoring of the basic water quality parameters 
temperature, salinity, density, sediment load, and water clarity provide the basis of 
a distributed network of instruments that provides web-accessible data in near real 
time. These in situ measurements are critical for both assessment of regulatory de- 
cisions and investigating long term trends related to climate variability. Other 
measured parameters at selected sites also include currents, fluorescence, oxygen 
and nutrients. In this shallow coastal environment, fluctuation of fresh water flow 
is one of the major modifying parameters. The deployed instrument array tries to 
focus on these critical regions to obtain the data that will assist scientists, planners 
and resource managers needing water quality information. 

These combined measurements constitute an observing system that characterizes 
the near shore coastal zone and allows monitoring in real time of the water quality 
fluctuations. Real time water quality monitoring and habitat characterization are 
two data sets frequently requested by regulatory agencies to ensure balanced man- 
agement plans for coastal resources. 

4. How are issues of data processing, distribution and archival handled? 

Data processing and archival systems pose a formidable challenge for coastal ob- 
servatories, yet one that is critical to the success of any observing system. CICORE 
participates in regional workshops on data standards and is following the Ocean.US 
Data Management and Communications (DMAC) recommendations on data dis- 
covery, access and archiving. CICORE data are posted to web accessible sites as 
quickly as possible to ensure the data are openly available to the public. The in situ 
data are posted in near real time, while the acoustic mapping and hyperspectral im- 
agery require more intensive post collection processing before the data can be made 
available. The numerous data sets can be accessed at the main CICORE site or 
through the individual partner sites listed in the table below. The hyperspectral im- 
agery generates terabytes of data. Users can view these data through IMS servers 
at FERI and California Polytechnic State University, San Luis Obispo. Data extrac- 
tion requests are handled by FERI. Similarly, the high resolution acoustic bathym- 
etry can be viewed and retrieved from the California State University, Monterey 
Bay Seafloor Mapping site. 

CICORE web pages at the member institutions: 

Moss Landing Marine Laboratories — http://cicore.mlml.calstate 
California Polytechnic State University, San Luis Obispo — 
http://www.marine.calpoly.edu/cicore/default.shtml 
California State University, Hayward — http://www.sci.csuhayward.edu/cicore/ 
California State University, Monterey Bay — 
http://seafloor.csumb.edu/CICOREweb.html and 
http ://seafloor . csumb . edu/arcims . htm 
Humboldt State University — http://cicore.humboldt.edu/ 

San Francisco State University — http://sfbeams.sfsu.edu 

Florida Environmental Research Institute — http://www.flenvironmental.org/ and 
http://www.flenvironmental.org/HyDroDB/login.asp 


19 http://www.sfbaynerr.org 
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5. Does CICORE represent all of the ocean observing systems in California? 

No, as detailed in response to question one, above, CICORE is one of many com- 
plementary programs in California engaged in ocean observing. These programs are 
working together to establish Regional Associations which are part of the coastal 
component of the U.S. Integrated Ocean Observing System. 

6. If not, are other systems and CICORE coordinating to avoid duplication 

and collect uniform data to support a regional system? 

Absolutely. The challenge of coastal ocean observing in California is larger than 
any one institution and the only way it can be effectively addressed is through col- 
laboration. As detailed earlier, CICORE is one of several existing, and complemen- 
tary, ocean observing programs. In northern California, other existing programs in- 
clude CIMT, ACT, NEOCO, and PISCO. Many local, State, particularly California 
Fish and Game, and Federal (NOAA and USGS) agencies also maintain observing 
or monitoring programs that span portions of California’s 3425 miles of coast line. 
In general, the existing programs complement one another well in a number of 
ways, including the area covered, the variables measured, and the technologies em- 
ployed. 

In recognition of the emerging national priority to monitor the coastal ocean, orga- 
nizations on the west coast have begun to organize three regional associations that 
will allow the pursuit of the goals articulated by Ocean.US, the National Research 
Council Ocean Report, the Pew Oceans Trust Report, and the U.S. Commission on 
Ocean Policy. These associations are: Southern California Coastal Ocean Observing 
System (SCCOOS), the Central and Northern California Ocean Observing System 
(CeNCOOS), and Northwest Affiliated Network of Ocean Observing Systems 
(NANOOS) in Oregon and Washington. They will form three geographically overlap- 
ping and coordinated Regional Associations for an integrated approach to imple- 
menting local, state and federal ocean monitoring needs. CeNCOOS and SCCOOS 
have already signed a memorandum of understanding to ensure coordination of re- 
gional associations in California. CICORE partners are involved in all three emerg- 
ing Regional Associations. 

Meanwhile, the state-sponsored COCMP program will build backbone elements of 
a regional observing system. CICORE partners Humboldt State University, San 
Francisco State University, Moss Landing Marine Laboratories and California Poly- 
technic State University, San Luis Obispo are lead organizations in the State 
COCMP observing system that will directly support the national Integrated Ocean 
Observing System. 

7. How will the CICORE system support a national ocean observing system? 

The CICORE program was developed specifically with the nation’s ocean observ- 
atory priorities in mind. Throughout the development and expansion of the CICORE 
program, partner institutions have paid close attention to the observational goals 
of Ocean.US, Congress and COTS. These have formed the basis of the CICORE ob- 
servatory backbone and the technological approaches that are adapted through the 
program. As described earlier, once the Regional Associations are accredited and re- 
ceive sustained federal funding, CICORE will conduct its monitoring as part of the 
federally recognized Integrated Ocean Observing Systems (IOOS). In addition, the 
core technologies being developed by CICORE (specifically high resolution digital 
mapping) will be made available to all other Regional Associations. 

8. Does the CICORE system incorporate requests or requirements of user 

groups to produce usable products? 

Yes. First, CICORE established an Advisory Council whose members include indi- 
viduals from industry, the regulatory community, scientists, EPA, NOAA and other 
COTS programs. Secondly, CICORE has actively sought community partnerships in 
identifying program stakeholders and products. During the last data collection ef- 
fort, CICORE partnered with the San Francisco National Estuarine Research Re- 
serve and the Point Reyes National Seashore Recreation Area in planning the over- 
flight and imagery coverage. In addition, CICORE carried a CIMT sensor on the air- 
plane to provide intercomparison of instruments. CICORE is also working with the 
State Water Quality Board in expanding the in situ array. These are just a few ex- 
amples of outreach efforts. 

9. Please include any other information you think is pertinent to the over- 

all discussion of ocean observing systems. 

The technology, expertise, and organizational capabilities now exist to produce 
real-time, continuous observations of and predictions about the ocean in much the 
same way as we can produce observations and predictions about the atmosphere 
and weather. Deployment and operation of an Integrated and Sustained Ocean Ob- 
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serving System will (1) improve the safety and efficiency of marine operations; (2) 
mitigate the effects of natural hazards more effectively; (3) improve predictions of 
climate change and its socio-economic consequences; (4) improve national security; 
(5) reduce public health risks; (6) help protect and restore healthy ecosystems; and 
(7) sustain and restore living marine resources. An initial economic analysis by inde- 
pendent economists under contract to NOAA estimated $5 to §6 of return for indus- 
try, government, and the public for every $1 invested in ocean observing and pre- 
dictions. Immediate returns are expected in maritime safety and efficiencies for 
shipping, fishing, energy, tourist, and other industries; search-and-rescue; national 
security; and monitoring and clean-up of discharges and spills to ocean waters. 

Because responsibility for ocean observing and monitoring is currently distributed 
among a number of federal agencies, federal legislation is needed to resolve issues 
of governance, roles and responsibilities, and allocate sustained funding. We in the 
research community appreciate the fact that this committee, and others in Congress, 
are taking a serious look at determining the best ways to approach this important 
work. 

As Congress considers the recommendations of the U.S. Commission on Ocean 
Policy and efforts to establish a coherent coastal ocean monitoring program, it is im- 
perative to realize that the stability of the long-term operations is a goal, as impor- 
tant as the development of the infrastructure. With that in mind, I encourage you 
to promote a broad interagency approach, lead by Ocean.US, to support the emerg- 
ing Ocean Observing Regional Associations (RAs). The RAs will become the regional 
mechanisms for monitoring the ocean and they need to have the ability to respond 
to local and regional needs and to be able to receive funding from multiple sources, 
federal, state and other. 

This concludes my testimony. I hope that you will view me and my colleagues en- 
gaged in ocean observing in California as a resource to this committee as you con- 
tinue your important work in coastal ocean observing. 


Mr. Gilchrest. Thank you very much, Dr. Garfield. 

Ms. McCammon? 

STATEMENT OF MOLLY McCAMMON, EXECUTIVE DIRECTOR, 
ALASKA OCEAN OBSERVING SYSTEM 

Ms. McCammon. Thank you, Mr. Chairman. I will be presenting 
a shorter version of my written testimony today. 

I represent a group of Federal agencies, universities, research in- 
stitutions, and nonprofit organizations who have committed to or- 
ganizing the Alaska Ocean Observing System as part of the 
national Integrated Ocean Observing System. 

Alaska is the largest ocean State in the country, with more than 
47,000 miles of coastline, about two-thirds of the total U.S. coast- 
line. Alaska’s oceans are among the most productive ecosystems in 
the world with healthy fish and shellfish populations producing 
over 50 percent of the Nation’s seafood, more than 80 percent of 
the Nation’s seabird population, and 36 recognized populations of 
marine mammals. Alaska’s oceans and coastal watersheds produce 
25 percent of the Nation’s oil as well as minerals from several 
world-class mines. In short, Alaska is a tremendous national asset. 

Currently, the Alaska Ocean Observing System — or AOOS, as we 
cal it — is in its early stages of planning and development. Our part- 
ners feel so strongly about the importance of the AOOS mission 
and goal that they have committed their own funds to help kick- 
start the effort in Alaska toward its development phase. 

The vision for AOOS is to provide ocean data and information 
products to users of Alaska’s marine environment, whether they 
are fisheries managers, offshore oil developers and transporters, or 
Alaska Native subsistence users. 
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We do not have an integrated ocean observing capability today. 
No process or forum currently exists for users to meet together 
with the providers of ocean observations to identify gaps and needs 
and jointly develop priorities. AOOS can provide that forum. 

It is important to note that AOOS is not intended to supplant ex- 
isting marine research entities and local observing capabilities in 
Alaska; rather, AOOS will serve as the overall facilitator and coor- 
dinator for the statewide system, providing funding and estab- 
lishing standards to ensure that statewide and regional needs are 
met consistent with the national program. 

We are now working with the three large marine ecosystems en- 
compassed by Alaska: the Arctic Ocean, Beaufort and Chukchi 
Seas, the Bering Sea and Aleutian Islands, and the Gulf of Alaska. 
And within these three larger regions are smaller subregions, such 
as Prince William Sound and Cook Inlet, that will require more in- 
tensive observing systems. 

In Prince William Sound, we are working to develop an inte- 
grated observing system that will provide important information to 
oil tankers transiting the sound to and from Valdez, the terminus 
of the Alaska Pipeline, to commercial fishermen who want to un- 
derstand and better forecast salmon production, and to recreational 
boaters who want to know weather conditions for weekend trips. 

In Cook Inlet, an integrated observing system will help captains 
pilot barges up the inlet more safely and more cost-effectively with 
better information about currents and tides. It will help oil spill re- 
sponders better understand where oil might go in the event of a 
spill and help city and borough planners predict what will happen 
to bluff erosion along the shores of Cook Inlet. 

In the Bering Sea, one of the richest fisheries in the world, an 
integrated system will help develop more accurate maps of the win- 
tertime southern ice edge, a valuable tool for subsistence users who 
rely on marine mammals such as walrus and seals for food and for 
commercial fishermen who fish year round in the Bering Sea. The 
system will provide greater understanding of the ocean warming 
and its impacts on commercial fisheries and develop better pre- 
dictive models of climate change impacts so that coastal commu- 
nities can be better prepared to respond to rising sea levels and 
coastal erosion caused by more frequent extreme storm vents. 

These are all benefits that will have substantial economic bene- 
fits not only to Alaskans, but to the Nation was a whole. One of 
the important aspects of AOOS, as well as other regional associa- 
tions, is the requirement that a cost/benefit analysis be conducted 
when planning and developing the various components, and espe- 
cially the information products, of the regional observing systems. 

Although AOOS is still in the planning and early development 
stages, pieces of a system are already under development. The 
Prince William Sound Science Center and the Oil Spill Recovery 
Institute have been working for more than 5 years on a Nowcast- 
Forecast program to provide real-time information and predictions 
on ocean conditions in Prince William Sound. 

The Exxon Valdez Oil Spill Trustee council’s GEM program, 
whose aim is to monitor well into the future the area impacted by 
the 1989 oil spill, is funding the placement of ocean observing in- 
struments on State ferries and tankers as “ships of opportunity.” 
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In Cook Inlet, the Kachemak Bay Research Reserve, the city and 
borough of Anchorage, as well as other programs are collecting in- 
formation in Cook Inlet. 

But these are not adequate for the current needs. In the entire 
Gulf of Alaska, which includes Southeast Alaska, Prince William 
Sound, and Cook Inlet, we have only 11 NOAA buoys and 9 C- 
MAN stations. The Gulf of Alaska coastline is more than twice that 
of the Northern California, Oregon, and Washington coast, yet has 
about half the number of buoys and C-MAN stations. 

The Bering Sea and Arctic has only one NDBC buoy, although 
several research buoys have been used intermittently. 

Implementation of an Alaska Ocean Observing System rep- 
resents an enormous challenge due to the vastness of the region. 
But in spite of these challenges, the opportunities and needs, as 
well as the economic benefits, warrant national attention. 

Again, I want to thank you for the opportunity to testify and 
would be happy to answer any questions. 

[The prepared statement of Ms. McCammon follows:] 

Statement of Molly McCammon, Director, 

Alaska Ocean Observing System 

Mr. Chairman and Members of the Committee. I am honored to be here today to 
testify before you on the development and implementation of the Alaska Ocean Ob- 
serving System. 

My name is Molly McCammon and I represent a group of federal agencies, univer- 
sities, research institutions, and non-profit organizations who have committed to or- 
ganizing an Alaska Ocean Observing System as part of the national Integrated 
Ocean Observing System. 

We are the largest ocean state in the country, with more than 47,000 miles of 
coastline, about two-thirds of the total U.S. coastline. Alaska occupies 20% of the 
nation’s land base, 40% of the nation’s surface water, and contains half the nation’s 
wetlands. Alaska’s oceans are among the most productive ecosystems in the world, 
with healthy fish and shellfish populations producing over 50% of the nation’s sea- 
food, more than 80% of the nation’s seabird population, and 36 recognized popu- 
lations of marine mammals. Bristol Bay alone supports the world’s largest sockeye 
salmon fishery, and Alaska’s snow crab fishery is the largest in the U.S. Alaska’s 
oceans and coastal watersheds produce 25% of the nation’s oil as well as minerals 
from several world-class mines. Compared to other oceans and watersheds else- 
where in the United States, Alaska’s resources are healthy, productive and pollu- 
tion-free. In short, Alaska is a tremendous national asset. 

Currently, the Alaska Ocean Observing System — or AOOS as we call it — is in its 
early stages of planning and development. The consortium of government agencies, 
research institutes and non-profit organizations developing AOOS feel so strongly 
about the importance of the AOOS mission and goals that they have committed 
their own funds to help kick-start the effort in Alaska towards its development 
phase. These have been supplemented by two small planning grants from NOAA. 
These organizations — and for this purpose I’ll call them the AOOS partners — have 
signed onto a Memorandum of Agreement that commits them to work collabo- 
ratively to develop an Alaska node for integrating coastal and ocean observing ac- 
tivities in anticipation of authorization of the national effort. 

Thus far, our partners include federal agencies such as NOAA, including the 
National Weather Service, NOAA Fisheries, and the Office of Oceanic and Atmos- 
pheric Research; the Department of Interior agencies of USGS and Minerals Man- 
agement Service; academic institutions including the University of Alaska; research 
organizations such as the North Pacific Research Board, the Alaska SeaLife Center, 
the Prince William Sound Science Center and Oil Spill Recovery Institute, the Bar- 
row Arctic Science Consortium, and the Alaska Sea Grant Program. We are working 
closely with other potential partners including the U.S. Coast Guard, the State of 
Alaska, and industry groups who will likely be joining as partners as AOOS devel- 
ops. Our office is co-located with the North Pacific Research Board, a program cre- 
ated by Congress to help meet the research needs of Alaska’s oceans. 

The vision for AOOS is to provide ocean data and information products to users 
of Alaska’s marine environment whether they are fisheries managers, offshore oil 
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developers and transporters, or Alaska Native subsistence users. Our program is de- 
veloping in line with the national goals of improving the safety and efficiency of ma- 
rine operations, mitigating the effects of natural hazards, especially coastal erosion 
from extreme storm events and earthquake generated tsunamis, improving pre- 
dictions of climate change and its effects, improving national security, especially to 
our ports, reducing public health risks from contaminants in the marine environ- 
ment, more effective protecting and restoring healthy coastal marine ecosystems, 
and enabling the sustained use of marine resources. The program is intended to be 
an operational provider of ocean observations, not a research program, although the 
research community is definitely a primary user group in Alaska. 

We do not have an integrated ocean observing capability today. Historically, gov- 
ernment agencies have had the responsibility for gathering these observations, but 
have had neither sufficient funding nor discretion to mount comprehensive long- 
term collection efforts or tailor data collection to meet practical local needs. As a 
result, many observation and information gaps exist in Alaska. As uses of the ma- 
rine environment increase, the broader, ecosystem-based decisions expected in the 
future will require more systematic, coordinated databases. 

No process or forum currently exists for users to meet together with the providers 
of ocean observations to identify gaps and needs and jointly develop priorities. 
AOOS can provide that forum. It is important to note that AOOS is not intended 
to supplant existing marine research entities and local observing capabilities in 
Alaska. Rather, AOOS will serve as the overall facilitator and coordinator for the 
statewide system, providing funding and establishing standards to ensure that 
statewide and regional needs are met consistent with the national program. 

We are now working in the three large marine ecosystems encompassed by Alas- 
ka — the Arctic Ocean, Beaufort and Chukchi Seas, the Bering Sea and Aleutian Is- 
lands, and the Gulf of Alaska. Within these three larger regions, are smaller sub- 
regions — such as Prince William Sound and Cook Inlet — that will require more in- 
tensive observing systems. 

In Prince William Sound, we’re working to develop an integrated observing 
system that will provide important information to oil tankers transiting the sound 
to and from Valdez, the terminus of the Alaska Pipeline, to commercial fishermen 
who want to understand and better forecast salmon production, and to recreational 
boaters who want to know weather conditions for weekend trips. 

In Cook Inlet, an integrated observing system will help captains pilot barges up 
the inlet more safely with better information about currents and tides; help oil spill 
responders better understand where oil might go in the event of a spill; and help 
city and borough planners predict what will happen to bluff erosion along the shores 
of Cook Inlet. 

In the Bering Sea, one of the richest fisheries in the world, an integrated ocean 
observing system will help develop more accurate maps of the wintertime southern 
ice edge, a valuable tool for subsistence users who rely on marine mammals such 
as walrus and seals for food and for commercial fishermen who fish year round in 
the Bering Sea; provide greater understanding of ocean warming and its impacts 
on commercial fisheries; and develop better predictive models of climate change im- 
pacts so that coastal communities can be better prepared to respond to rising sea 
levels and coastal erosion caused by more frequent extreme storm events. 

These are all benefits that will have substantial economic benefits not only to 
Alaskans, but to the nation as a whole. One of the important aspects of AOOS — 
as well as the other regional associations — is the requirement that a cost-benefit 
analysis be conducted when planning and developing the various components — and 
especially the information products — of the regional observing systems. In Alaska, 
we’re working with the University of Alaska’s School of Business Administration 
and Public Policy to develop a business plan for AOOS. 

Our planning efforts are focusing on two separate, but closely related tracks. One 
track encompasses the “core” ocean observations supported by various federal agen- 
cies that desperately need to be enhanced as part of the national backbone for the 
Integrated Ocean Observing System. These include buoys collecting weather obser- 
vations as part of the National Data Buoy Center, NASA satellite observations of 
sea surface variables such as chlorophyll-a, waves and currents, temperature and 
sea ice extent, USGS water level and tidal gauges, and NMFS fisheries stock assess- 
ments. Data from these enhanced observations will be incorporated into a Data 
Management and Communications subsystem that transcends individual govern- 
ment agencies, research and monitoring programs, and research institutions. 

On a parallel track, we are meeting with user and stakeholder groups to identify 
local user needs and fhe local observations needed to meet those needs. These users 
include the oil and gas industry, marine shippers, the cruise ship industry (with 
more than 45 vessels carrying a million passengers in Alaska waters this summer), 
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recreational boating organizations, commercial and recreational fishermen, the char- 
ter boat industry, Coast Guard search and rescue operations, oil spill response 
teams, and city and borough planners. All have expressed enthusiasm and support 
for AOOS efforts. 

Although AOOS is still in the planning and early development stages, pieces of 
an Alaska Ocean Observing System are already under development. The Prince Wil- 
liam Sound Science Center and its affiliated Oil Spill Recovery Institute have been 
working for more than five years on a Nowcast-Forecast program to provide real- 
time information and predictions on ocean conditions in Prince William Sound. That 
program is being enhanced to include additional precipitation and meteorological in- 
formation, as well as surface current maps using High Frequency Radar. 

Another program is the Exxon Valdez Oil Spill Trustee Council’s Gulf Ecosystem 
Monitoring Program whose aim is to monitor well into the future the area impacted 
by the 1989 oil spill. The GEM program is funding the placement of ocean observing 
instruments on state ferries and oil tankers as “ships of opportunity”. 

In Cook Inlet, the Kachemak Bay Research Reserve, established as a National Es- 
tuarine Research Reserve, collects basic oceanographic conditions throughout the 
bay; the city and Borough of Anchorage collects water quality information as part 
of its sewage discharge permit, and a PORTS system in Anchorage and Nikiski 
gathers water level and meteorological information to aid marine traffic in the inlet. 
Experimental High Frequency Radar systems are being deployed to help improve 
tide predictions, but there is no entity that plans — or has the capability — to keep 
these in place operationally over the longer term. These observations are not suffi- 
cient for the needs of southcentral Alaska which is the most heavily populated re- 
gion of the state and the largest port in the state. 

In the entire Gulf of Alaska, which includes Southeast Alaska, Prince William 
Sound, and Cook Inlet, we have only 11 NOAA buoys and 9 C-MAN stations. The 
Gulf of Alaska coastline is more than twice as long as that of the northern 
California/Oregon/Washington coast, yet has about half the number of buoys and C- 
MAN stations. 

In the Bering Sea and Arctic, we have only one NDBC buoy, although several re- 
search buoys have been in place intermittently over the past 10 years. Most obser- 
vational data has been acquired as part of short-term research programs with no 
commitment for long-term deployment. What is needed are permanently based mon- 
itoring buoys with the capability to take physical and biological measurements 
above and below the water surface and ice profiling sensors where appropriate, as 
well as a network of C-Man stations along the coastline, several long range High 
Frequency radar surface current mappers at pulse points in ocean circulation (such 
as the Bering Strait and Aleutian Straits) and major fishing grounds, intensive ca- 
bled observatories in key areas, and enhanced fisheries surveys. The kinds of infor- 
mation products needed include improved sea ice forecasts, predictions of coastal 
erosion based on weather and wave data, and real-time access to data from moor- 
ings, HF radar systems, and cabled systems monitoring water and sea characteris- 
tics. 

We are now using Prince William Sound’s developing ocean observing system as 
the pilot project for the AOOS data management system. We envision a distributed 
system using multiple data nodes across the state with easy access from a central- 
ized system as needed. Data would be provided in formats that are readily acces- 
sible to researchers, regulators, educators, and public and commercial users. That 
system will likely be housed at the University of Alaska Fairbanks supercomputer. 
Our long-term goal is a 24-7 real-time operational system. However, in Alaska, 
given our huge geographic range and current dearth of observations, our initial com- 
mitment is to make data available on a website as soon as practical. The data col- 
lected under the AOOS umbrella will meet national standards and feed into 
national databases as appropriate. 

AOOS is designed to be user and information product-driven. The user needs vary 
widely. Some groups require precise navigation and real-time information, while 
others need only rudimentary knowledge of currents and water masses. Some needs 
exist today, yet others lie in the future, such as possible Northwest Passage transits 
under reduced Arctic ice cover. Increased surveillance, security and safety of trans- 
portation and commercial shipping activities (offshore, in ports, and in sea lines of 
communication between Alaska and the continental U.S.) are a recent and emerging 
area of concern for the U.S. that will be addressed by many of the proposed AOOS 
activities. Another area is climate change impacts. Since greenhouse gas-related 
global warming is thought to be amplified in polar regions, Alaska conditions can 
be viewed as a harbinger for climate change across the globe. All of the these needs 
are closely tied to forecasting of weather and oceanographic conditions as most 
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weather systems, including extreme events, transit across marine waters before en- 
tering our state. 

Implementation of an Alaska Ocean Observing System represents an enormous 
challenge due to the vastness of the region. Alaska’s remoteness and extreme weath- 
er conditions make designing, installing and operating an ocean observing system 
throughout the three Alaska regions the most difficult undertaking of any shelf area 
in U.S. waters. However, in spite of these challenges, the opportunities and needs, 
as well as the economic benefits, warrant national attention. 

Again, I want to thank you for the opportunity to testify before you today. If you 
have any questions, please don’t hesitate to contact me at the Alaska Ocean Observ- 
ing System office, 1007 West Third Avenue, Suite 100, Anchorage Alaska 99501, 
907-770-6543. 


Mr. Gilchrest. Thank you very much, Ms. McCammon. 

Mr. Evan Richert? 

STATEMENT OF EVAN RICHERT, PRESIDENT, 

GULF OF MAINE OCEAN OBSERVING SYSTEM 

Mr. Richert. Thank you, Mr. Chairman, and thank you for the 
opportunity to testify. The Gulf of Maine Ocean Observing System 
is one of several young regional coastal ocean observing systems in 
the Nation. 

GoMOOS, as we are known, has been in the water now for 3 full 
years — reporting on the hour, 24 hours a day, 365 days a year. We 
monitor waters across the 36,000 square miles of the Gulf of 
Maine, from Cape Cod to the Bay of Fundy. And if, before coming 
to this hearing this morning, you had logged onto www.gomoos.org, 
as I hope you did, you would have been one of several thousands 
users who are viewing our data at the rate of more than 1 million 
pages and 5 million hits per year, and growing. These are data 
for — 

Mr. Gilchrest. Could you give me that www thing again? 

Mr. Richert. Www.gomoos — 

Mr. Gilchrest. GoMOOS? 

Mr. Richert. G-o-m-o-o-s, Gulf of Maine Observing System — dot 
org. We had to get that before Alaska did, the GoMOOS thing. 

Mr. Gilchrest. GoMOOS. 

Mr. Richert. Yes. 

Mr. Gilchrest. OK. 

Mr. Richert. These are data for which there is a hungry public. 
The data products, all available on a free and open basis across the 
Internet, are designed to meet the needs of many users. 

We track users because we are explicitly a user-based system, 
kind of a cooperative utility. We are a nonprofit with more than 30 
organizations as paying members and a board of directors com- 
posed of representatives of educational and research institutions, 
marine industry, marine resource agencies, and NGO’s. 

We ask for feedback on our website on how our observations are 
used. Here are a dozen examples that I selected from the last 6 
months, and these are not from our larger institutional users, such 
as the National Weather Service, the military, or NOAA, all of 
whom account for many visits to our site. But these are examples 
of individual users that might give you a flavor of who is using this 
data: 

A business is using the data products for shipping analysis. An- 
other business is using it in a report for siting an LNG Regas 
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plant. A research organization is using the data for a study on cod 
larval transport. A hospital employee is using it for a presentation 
on marine hazards. A Coast Guard employee is using it for training 
and search and rescue. A marine surveyor is using the data to in- 
vestigate weather-related damage, while a contractor is using it for 
a new marine construction project. A nonprofit group is using buoy 
data to help in a salmon tracking study in Cobscook Bay. A middle 
school teacher is using it for a science class, and a college student 
for a marine ecology class. A scientist is loading the data into a 
model of the Gulf of Maine. A member of the public is using the 
data to predict waves for surfing, another to plan sailing trips, and 
another for kayaking. A State government employee is using the 
data to help with lobster management zones. And an engineer is 
using the wind speed data to assess wind turbine electrical per- 
formance. 

And so our users are mariners, fishermen, search and rescue per- 
sonnel, scientists, recreationalists, educators, marine contractors 
and engineers, and resource managers. By delivering real-time in- 
formation and forecasts to them, GoMOOS is helping to save lives, 
save dollars, and save a large and valuable marine ecosystem. A 
preliminary, independent NOAA analysis estimated that the return 
from GoMOOS may be worth as much as $30 million annually. If 
this is true, and if we amortize our initial capital costs of about $8 
million and add our annual operating costs of about $3.5 million, 
the return to society is roughly 5:1. And you can get a sense of this, 
of the components of this, when you know and understand that 
simply the operating costs of shipping transiting the Gulf of Maine 
is about $50 million a year. A 1-percent increase in efficiency in 
those operations will translate into a savings of half a million dol- 
lars a year. 

Or when we realize that there are 6,000 search and rescue mis- 
sions in the Gulf of Maine each year, including 500 to 600 life-and- 
death situations, most of those are saved; 25 to 30 die. If we can 
through our system allow the Coast Guard to beat the 2-hour crit- 
ical time period in which one must be rescued in the cold waters 
of the Gulf of Maine, we will help save lives. 

Regional coastal ocean observing systems fill a large niche. With 
our real-time observations of ocean conditions, we are positioned 
between and complement the atmospheric observations of the 
National Weather Service, the long-term fisheries surveys of the 
National Marine Fisheries Service and State fisheries agencies, 
and the seafloor geological surveys of USGS. We measure winds, 
currents, waves, fog, sea temperature, salinity, dissolved oxygen, 
chlorophyll, and measures of fluorescence that track plankton 
blooms. We comply with high, uniform standards for the data and, 
as a result, are able to exchange it freely and routinely with the 
Weather Service and other agencies. 

Indeed, we have formed a close bond with these agencies, as well 
as with the Census of Marine Life and other generators of large 
marine data bases on the gulf. Together, we have formed the Gulf 
of Maine Ocean Data Partnership, which GoMOOS hosts. This 
partnership is committed to a seamless system of data exchange — 
physical, geological, and biological — that will be available to the 
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public on demand; in short, a truly integrated coastal ocean observ- 
ing system for our region. 

This is the forerunner of what will become over the next year a 
regional association of State, Federal, institutional, and nonprofit 
observing systems in the Gulf of Maine. In turn, the regional asso- 
ciation will join a national federation of such associations and cre- 
ate a national system of observations and predictions for the coast- 
al ocean similar in function and value to the observations and pre- 
dictions of the atmosphere by our weather service. That is our goal. 
Thank you, and I would be pleased to answer questions later on. 
[The prepared statement of Mr. Richert follows:] 

Statement of Evan Richert, President, 

Gulf of Maine Ocean Observing System 

Mr. Chairman and members of the Committee, thank you for allowing me to tes- 
tify on the status of Ocean Observing Systems in the U.S., and in particular about 
the Gulf of Maine Ocean Observing System (GoMOOS). GoMOOS is one of several 
young regional coastal ocean observing systems in the nation. Our existence is made 
possible by a new generation of technology, the skill of scientists at our region’s uni- 
versities, the investments of taxpayers and member organizations, and the commit- 
ment of dozens of user groups and volunteers in our region. 

GoMOOS has been “in the water” now for 3 full years — reporting on the hour, 24 
hours a day, 365 days a year. We monitor waters across the 36,000 square miles 
of the Gulf of Maine, from Cape Cod to the Bay of Fundy. And if, before coming 
to this hearing this morning, you had logged onto www.gomoos.org, you would have 
been one of several thousand users who are viewing our data at the rate of more 
than 1 million pages and 5 million “hits” per year, and growing. These are data for 
which there is a hungry public. The data products, all available on a free and open 
basis across the Internet, are designed to meet the needs of many users 

We track users because we are a user-based system. We are a nonprofit with more 
than 30 organizations as paying members, and a Board of Directors composed of 
representatives of educational and research institutions, marine industry, marine 
resource agencies, and NGOs. 

We ask for feedback on our web site on how our observations are used. Here are 
a dozen examples from the last six months: 

• A business is using the data products for shipping analysis 

• Another business is using it in a report for siting an LNG Regas plant 

• A research organization is using the data for a study on cod larval transport 

• A hospital employee is using it for a presentation on marine hazards 

• A Coast Guard employee is using it for training and search and rescue 

• A marine surveyor is using the data to investigate weather related damage, 
while a contractor is using it for a marine construction project 

• A nonprofit group is using buoy data to help in a salmon tracking study in 
Cobscook Bay 

• A middle school teacher is using it for a science class, and a college student for 
a marine ecology class 

• A scientist is loading the data into a model of the Gulf of Maine 

• A member of the public is using the data to predict waves for surfing, another 
to plan sailing trips, and another for kayaking 

• A state government employee is using the data to help with lobster manage- 
ment zones 

• And an engineer is using the wind speed data to assess wind turbine electrical 
performance. 

And so our users are mariners, fishermen, search and rescue personnel, scientists, 
recreationalists, educators, marine contractors and engineers, and resource man- 
agers. By delivering real time information and forecasts to them, GoMOOS is help- 
ing to save lives, save dollars, and save a large and valuable marine ecosystem. A 
preliminary, independent NOAA analysis estimated that the return from GoMOOS 
may be worth as much as $30 million annually. If this is true, and if we amortize 
our initial capital costs of about $8 million and add our annual operating costs of 
about $3.5 million per year, the return to society is roughly 5:1. 

Regional coastal ocean observing systems fill a large niche. With our real-time 
observations of ocean conditions, we are positioned between and complement the 
atmospheric observations of the National Weather Service, the long-term fisheries 
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surveys of the National Marine Fisheries Service and state fisheries agencies, and 
the seafloor geological surveys of USGS. We measure winds, currents, waves, fog, 
sea temperature, salinity, dissolved oxygen, chlorophyll, and measures of fluores- 
cence that track plankton blooms. We do so from an array of fixed buoys with re- 
mote sensors, high frequency radar stations, and satellite images. The system was 
designed by and is operated under contract to a Science Team based at the region’s 
universities and research institutions. We comply with high, uniform standards for 
the data, and as a result are able to exchange it freely and routinely with the 
Weather Service and other agencies. 

Indeed, we have formed a close bond with these agencies, and with the Census 
of Marine Life and other generators of large marine data bases on the Gulf of 
Maine. Together, we have formed the Gulf of Maine Ocean Data Partnership, which 
GoMOOS hosts. This Partnership is committed to a seamless system of data ex- 
change — physical, geological, biological — that will be available to the public on de- 
mand; in short, a truly integrated coastal ocean observing system for our region. 

It is the forerunner of what will become over the next year a Regional Association 
of state, federal, institutional, and nonprofit observing systems in the Gulf of Maine. 
In turn, the Regional Association will be part of a national federation of such asso- 
ciations. This will create a national system of observations and predictions for the 
coastal ocean similar in function and value to the observations and predictions of 
the atmosphere by our weather service. That is our goal. 

Thank you, and I would be pleased to answer any questions. 


Mr. Gilchrest. Thank you very much. 

Mr. Cortis Cooper? 

STATEMENT OF CORTIS COOPER, METOCEAN CONSULTANT, 
ENERGY TECHNOLOGY CO., CHEVRONTEXACO 

Mr. Cooper. Thank you, Mr. Chairman. 

The oil industry has had to operate safely in some of the 
harshest ocean regions on the planet, including the North Atlantic 
and Gulf of Mexico. Despite the hazards, we have compiled an ex- 
cellent record with far fewer weather-related losses than other 
major marine industries such as fishing and shipping. This is due 
in large part to the considerable money and expertise that we 
spend on the issues. 

I would like to start by making a couple of points. First of all, 
offshore U.S. oil production is important. Today, nearly 30 percent 
of the total U.S. production comes from offshore, virtually all of it 
from the Gulf of Mexico. This percentage is expected to increase in 
the next few years. For these reasons, the Gulf of Mexico will be 
the focus of the rest of my comments. 

The second point I would like to make is the oil industry has 
been following the development of IOOS thanks in part to folks in 
the regional area who have continually encouraged us to partici- 
pate. 

The next slide shows two of the major concerns that we have in 
the Gulf of Mexico. Of course, the well-known hurricanes. Good 
forecasts in this case are especially important in guiding our man- 
datory evacuations. A less well known phenomenon is the loop cur- 
rent. This is a strong current which is shown by the dark red in 
the slide. It enters into the gulf through the Yucatan Straits and 
exits through the Florida Straits where it becomes known as the 
Gulf Stream. The loop and its eddies can generate currents of 5 to 
6 miles per hour, well down into the water column, and create stat- 
ic loads equivalent to a 60-foot wave. 

The IOOS products of potential interest to the oil industry are 
as follows: We would be very interested in measurements of 
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currents, waves, wind, especially in real-time in the Gulf of Mexico. 
Second, we would be interested in operational satellite products in 
near real-time, especially from the four existing altimeters and 
from the coastal color scanners. Third, we would like to use or have 
access to the IOOS data management and archival infrastructure. 
Confidentiality issues will, of course, have to be addressed. And, 
last, IOOS could not only collect data but might also run oper- 
ational current models which could be extremely useful. 

The potential benefits of IOOS to the industry are: First of all, 
it could help improve forecasts for hurricanes, winter storms, and 
loop current eddies. Second, it could assist in spill response contin- 
gency planning and cleanup. Third, it could improve design and 
operational efficiency of our offshore activities. With improved 
knowledge from IOOS, the industry could reduce loss of life, reduce 
the likelihood and impacts of accidental spills, reduce operational 
downtime, and reduce capital costs for new facilities. As a result, 
IOOS could spur development of more marginal oil and gas fields 
that might otherwise remain undeveloped because they cannot 
compete with the less costly oil coming from places outside of U.S. 
waters. 

There are a number of ways in which we could potentially co- 
operate with IOOS. First of all, we have lots of offshore real estate. 
The industry has approximately 3,000 platforms in the Gulf of 
Mexico alone, offering a good place to take ocean measurements 
from. Second, we collect a lot of data. We are or soon will be col- 
lecting ocean current profiles at the deepwater sites shown in this 
figure. 

There are some key inhibitors to cooperation. First of all, col- 
lecting ocean data is expensive, which, of course, leads to the busi- 
ness question: Why should any company give away costly data to 
a competitor? Another issue is liability. For example, what happens 
if we inadvertently release erroneous data to the public and some- 
one gets hurt? All of these factors will be considered during an off- 
shore operators committee workshop planned for early this fall. 
The workshop will involve all the major players, including the oil 
companies, NOAA, MMS, and IOOS organizers. 

Thanks for this opportunity to testify. 

[NOTE: Mr. Cooper’s PowerPoint presentation has been 
retained in the Committee’s official files.] 

Mr. Gilchrest. Thank you very much, Mr. Cooper. 

Dr. Grassle? 

STATEMENT OF J. FREDERICK GRASSLE, DIRECTOR, 

INSTITUTE OF MARINE AND COASTAL SCIENCES, RUTGERS, 

THE STATE UNIVERSITY OF NEW JERSEY 

Dr. Grassle. Chairman Gilchrest, Mr. Pallone, and members of 
the Subcommittee and staff, thank you for inviting me to testify be- 
fore this Subcommittee on ocean observing systems in the United 
States. I am director of the Institute of Marine and Coastal 
Sciences at Rutgers University. We built the Nation’s first cable 
ocean observatory, LEO-15, on the continental shelf off New Jersey 
and have since extended this to become the New Jersey Shelf Ob- 
serving System that provides information on the entire New York 
bight from Delaware to the end of Long Island. I have testified be- 
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fore you on this subject in 1989 and 2001, and it is a special privi- 
lege to speak again today. Since I last spoke, the urgent need for 
better coastal observing systems has become even more apparent. 
Coastal ocean observation and prediction systems are relevant to 
the business plans of most coastal business enterprises and are es- 
sential for improving safety and efficiency of marine operations. In- 
formation from ocean observing systems improves coastal weather 
forecasts, and economic studies show that better coastal forecasts 
enable the power industry to reduce emissions and costs. 

Better ocean prediction is required to mitigate the effects of 
flooding and erosion from hurricanes and other severe storms. The 
ability to sense all aspects of our ocean surroundings is important 
for recreational mariners and the U.S. Coast Guard, Navy, and 
Merchant Marine. New technologies for surface current mapping 
were recently demonstrated to improve the Coast Guard’s search 
and rescue capabilities. These radar technologies are also being 
adapted to routinely track and identify ships for national security. 
The sources, fates, and effects of pollutants cannot be understood 
without better means for tracking sediment in the ocean. Better 
methods for assessment of fish stocks, ocean habitats, and other 
natural resources will be available through new ocean observing 
system technologies. 

Regional observing systems are taking shape with organizations 
forming in most of the regions of the U.S., as you just heard. Ob- 
serving system development has occurred primarily through line- 
item congressional support for selected organizations in specific re- 
gions. Legislation is urgently needed to fund a coordinated ap- 
proach that will allow all regions to work together and grow in con- 
cert. An integrated systems of well-established and advanced tech- 
nologies will monitor biological, chemical, geological, and physical 
properties of the ocean for the benefit of our Nation’s economy and 
well-being. 

The text of my testimony supports the recommendations from the 
U.S. Ocean Policy Commission and places these in the context of 
the most recent description of IOOS by Ocean.US. Legislation is ur- 
gently needed to authorize funding for ocean and coastal observa- 
tion systems in the NOAA budget. Within this NOAA authoriza- 
tion, at least half of these funds should be made available for re- 
gional associations to design, implement, operate, and improve re- 
gional ocean and coastal observing and information systems, build- 
ing on existing assets in U.S. coastal waters. 

Regional associations such as the Mid Atlantic Regional Associa- 
tion, of which Rutgers University is a member and the New Jersey 
Shelf Observing System is a part, are working to integrate existing 
regional and State-based, federally supported coastal programs. 
LEO- 15 and the New Jersey Shelf Observing System was guild 
with support from the National Science Foundation, Office of Naval 
Research, and NOAA’s National Underseas Research Program. In- 
formation about the ocean from a broad suite of sensors has been 
delivered since 1996. 

I will diverge just a moment from my written remarks. I was 
stimulated by the questions that Chairman Gilchrest addressed to 
the previous panel about how upwelling works in the ocean, the 
causes of hypoxia, and harmful algal blooms. We had the oppor- 
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tunity for a brief period, 3 years, with support from the Office of 
Naval Research, to calibrate hyperspectral satellite systems to run 
ocean models on a 3-day basis. Data from the ocean was assimi- 
lated into models, and predictions were made. After each pre- 
diction, the system was evaluated and the observing system assets 
were redeployed to optimize predictions. At that time we worked in 
the context of a known system of upwelling based on satellite work 
we had done previously, but we were able to predict one moment 
when a harmful algal bloom appeared in the bight in the 3 years 
of 1 -month observation. 

A lot of the things that happen in the ocean happen as infre- 
quent events, and it is only by having systems in place for very 
long periods of time do we understand the processes that control 
these infrequent events. 

I should add that more recently, with support from the National 
Science Foundation, we now have funds for each spring for the next 
5 years to look at the Hudson River plume. It used to be thought 
that upwelling in our coast was caused by this plume. We know 
now from our studies that this is not so, but there is an effect. And 
with dye studies and the high-frequency radar system we have in 
place, we can pinpoint exactly the contribution of this system. 

Advanced data and information systems are the best means for 
integrating all components of the ocean observing system and a 
prerequisite for making data useful to all sectors of the economy, 
government, and the general public. Funding for the data manage- 
ment and communications plan is an essential first step toward de- 
veloping this system. 

The establishment of regional coastal ocean observing systems is 
central to the implementation of a more effective ocean policy. The 
coastal economy will run more efficiently with information from 
these systems. Americans living and/or vacationing on the coast 
need to be better informed in order to better protect our coastal re- 
sources and quality of life. 

[The prepared statement of Dr. Grassle follows:] 

Statement of Frederick Grassle, Director, Institute of Marine and Coastal 
Sciences, Rutgers — The State University of New Jersey 

Chairman Gilchrest and members of the Subcommittee, thank you for inviting me 
to testify before this committee on Ocean Observing Systems in the United States. 
I have testified before you on this subject in 1989 and 2001 and it is a special privi- 
lege to speak again today. Since I last spoke, the urgent need for better coastal ob- 
serving systems has become even more apparent. Coastal ocean observation and 
prediction systems are relevant to the business plans of most coastal business enter- 
prises and are essential for improving safety and efficiency of marine operations. In- 
formation from ocean observing systems improves coastal weather forecasts and eco- 
nomic studies show that better coastal forecasts enable the power industry to reduce 
emissions and costs. Better ocean prediction is required to mitigate the effects of 
flooding and erosion from hurricanes and other severe storms. The ability to sense 
all aspects of our ocean surroundings is important for recreational mariners and the 
U.S. Coast Guard, Navy, and Merchant Marine. New technologies for surface cur- 
rent mapping were recently demonstrated to improve the Coast Guard’s search and 
rescue capabilities. These radar technologies are also being adapted to routinely 
track and identify ships for national security. The sources, fates, and effects of pol- 
lutants cannot be understood without better means for tracking sediment in the 
ocean. Better methods for assessment of fish stocks, ocean habitats, and other nat- 
ural resources will be available through new ocean observing system technologies. 

Regional coastal ocean observing systems are taking shape with organizations 
forming in most U.S. coastal regions. Observing system development has occurred 
primarily through line-item congressional support for selected organizations in spe- 



86 


cific regions. Legislation is urgently needed to fund a coordinated approach that will 
allow all regions to work together and grow in concert. An integrated system of well- 
established and advanced technologies will monitor biological, chemical, geological, 
and physical properties of the ocean for the benefit of our Nation’s economy and 
well-being. 

There are many documents describing the U.S. Integrated Ocean Observing 
System (IOOS). The most notable is the Preliminary Report of the U.S. Commission 
on Ocean Policy (Governor’s Draft, April 2004). I served on the Ocean Commission 
Science Advisory Panel and I strongly support the Commission’s recommendations 
including the establishment of a National Ocean Council (Rec. 4-1) and a strength- 
ened and enhanced National Ocean Research Leadership Council to be called the 
Committee on Ocean Science, Education, Technology, and Operations (Rec. 4-7). 
Commission Recommendation 5.2 asks Congress to immediately “establish regional 
ocean information programs to improve coordination and set priorities for research 
data collection, science-based information products, and outreach activities in sup- 
port of improved ocean and coastal management. Program priorities should be car- 
ried out primarily through a grants process.” The interagency ocean observation of- 
fice, Ocean.US, should be established with a budget appropriate to its mission (Rec. 
26-3). The Integrated Ocean Observing System (IOOS) should be a line item in the 
National Oceanic and Atmospheric Administration (NOAA) budget without fiscal 
year limitation, and a streamlined process for distributing funds to other federal 
and non-federal partners should be included (Rec. 26-9). A fund for modernization 
of critical ocean infrastructure and technology needs should be established based on 
an ocean and coastal infrastructure plan (Rec. 27-4). Congress should amend the 
National Ocean Partnership Act to establish a federal planning organization for 
ocean and coastal data and information management to be called Ocean.IT (Rec. 28- 
1 ). 

The most recent complete description of the U.S. Ocean Observing System is the 
Ocean.US Implementation Plan of IOOS (4 June Draft) available at http://ocean.us. 
Its recommendations are consistent with those of the Commission and legislation is 
urgently needed to authorize funding for Ocean and Coastal Observation Systems 
in the NOAA budget. Within this NCAA authorization, at least half of these funds 
should be made available for regional associations to design, implement, operate, 
and improve regional ocean and coastal observing and information systems, building 
on the existing assets in coastal U.S. waters. Allocation of funds would be based on 
guidelines formulated by a newly authorized interagency program office (presently 
Ocean.US under the National Ocean Research Leadership Council of the National 
Ocean Partnership Program). 

Regional associations such as the Mid Atlantic Regional Association (MARA), of 
which Rutgers University is a member, are working to integrate existing regional 
and state-based federally-supported coastal programs. Perhaps the best example of 
the possibilities for application of ocean observing system technologies comes from 
the evolving observatories spanning the continental shelf off New Jersey. LEO-15, 
built with support from the National Science Foundation and NOAA’s National Un- 
dersea Research Program (NURP), is the nation’s first cabled observatory and is a 
pioneer in developing the technologies that have led to the NSF’s Ocean Observ- 
atory Initiative. LEO-15 has been delivering information about the ocean from a 
broad suite of sensors since 1996. Support from the Office of Naval Research and 
the National Ocean Partnership Program enabled LEO-15 to evolve into the New 
Jersey Shelf Observing System (NJSOS) which provided spatial data from satellites, 
high-frequency radars, and buoys that can be assimilated into predictive numerical 
models. This coupled observing system was demonstrated during experiments in 
1998-2001. The Mid-Atlantic Bight NOAA NURP program continues to support de- 
velopment of new observing system technologies such as a system to measure turbu- 
lence at all depths and an underwater flow cytometer to continuously measure 
phytoplankton species abundance and composition. Although much has been accom- 
plished with research funds, a sustained source of funding is needed to operate the 
system on a continuous basis and to provide products to meet user demands. 

The observing system off the coast of New Jersey is also working to establish an 
education community that uses observing system information, and builds an observ- 
ing system workforce. Rutgers and other universities are developing Masters Pro- 
grams in Operational Oceanography that will train the operators of future ocean ob- 
serving systems. An NSF-sponsored COSEE program brings scientists and edu- 
cators together to improve public knowledge and understanding of how the ocean 
affects the daily lives of diverse audiences. I support the Commission on Ocean Pol- 
icy recommendation to expand this program (Rec. 8-5). The Mid-Atlantic COSEE 
program features a thematic focus on coastal ocean observing systems. Public inter- 
est in ocean observations is used to develop strategies for improving science instruc- 
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tion among pre-service educators and to create a community of lifelong learners fa- 
miliar with the practice of science. The NOAA National Estuarine Research Reserve 
System (NERRS) network has a well-established System-wide Monitoring Program 
for estuarine waters and a strong education program which will be integrated into 
MARA. In New Jersey, the NERRS Coastal Training Program uses science-based in- 
formation from the regional ocean observing system to teach school children through 
highly successful teacher training. This program also informs environmental deci- 
sion-makers through education and training programs. 

Advanced data systems are the best means for integrating all components of the 
ocean observing system and a prerequisite for making data useful to all sectors of 
the economy, government, and the general public. The U.S. Commission on Ocean 
Policy devoted an entire chapter to the importance of a national ocean data and in- 
formation system. In response to the critical need for an integrated data manage- 
ment and communications system, the Ocean.US Data Management and Commu- 
nications Steering Committee (DMAC) was formed and an action plan for estab- 
lishing a data and information system has been completed. I served on this Com- 
mittee. Federal agencies, state agencies, academia, and regional groups will imple- 
ment this plan. Funding for the DMAC plan is an essential first step toward devel- 
oping this system. 

The establishment of Regional Coastal Ocean Observing Systems is central to the 
implementation of a more effective ocean policy. The coastal economy will run more 
efficiently with information from these systems. The majority of Americans living 
and/or vacationing on the coast want to be informed in order to better protect our 
coastal resources and quality of life. 


Mr. GlLCHREST. Thank you very much, Dr. Grassle. 

Ms. Brohl? 

STATEMENT OF HELEN A. BROHL, PRESIDENT, 
NATIONAL ASSOCIATION OF MARITIME ORGANIZATIONS 

Ms. Brohl. Thank you, Mr. Chairman. I thank you and Mr. 
Pallone for inviting us here today to have the opportunity to pro- 
vide testimony regarding the status of ocean observing systems in 
the United States. I am Helen Brohl. I am the Executive Director 
of the United States Great Lakes Shipping Association. I am also 
in my second term as President of the National Association of Mar- 
itime Organizations, which is a coalition of shipping associations 
and marine exchanges, from coast to coast, who promote the safe 
and efficient navigation of commercial vessels through the navi- 
gable waters of the United States. 

NAMO has been engaged with hydrographic services programs 
under the National Oceanic and Atmospheric Administration’s 
National Ocean Service Division. We are founding members of the 
Marine Navigation Safety Coalition. There are over 60 organiza- 
tions, including the American Pilots Association, Chamber of Ship- 
ping of America, INTERTANKO, the World Shipping Council, 
National Ocean Industries Association, and others who are mem- 
bers of the coalition. And we would like to thank you for your ongo- 
ing support of marine navigation monitoring programs. You have 
directly contributed to the increases in funding over the years, even 
though clearly 2005 is going to be a challenge for us. But, also, you 
created the Hydrographic Services Review Panel under NOAA, and 
you affirmed your believe in hydrographic monitoring programs for 
the safe and efficient movement of marine commerce through the 
United States in your amendments to the Hydrographic Services 
Improvement Act in 2002. 

Many of the maritime organizations involved with the coalition 
have been directly involved in the development, the design, and 
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operation of hydrographic observation systems, including local 
partnership cost sharing with NOAA. 

Coalition members work closely with the NOS Office of Coast 
Survey and the Center for Operational and Oceanographic Prod- 
ucts and Services, COOPS, who develop, operate, and maintain hy- 
drographic surveying and observation programs. These are the pro- 
grams that NOAA calls the “backbone” of IOOS. The maritime sec- 
tor is extremely dependent upon the observation programs provided 
by COOPS for navigation safety. 

The coalition supports the integration of ocean observing 
systems. We might, however, describe it as ocean and coastal ob- 
serving systems. Most of the critical navigation areas for commer- 
cial shipping and other maritime operators and most of the critical 
resource management areas are along our Nation’s coasts rather 
than in deep ocean areas. In any case, integration of data is a prac- 
tical step for NOAA and the ten or so other governmental agencies 
that monitor and survey our waters. 

We believe that a renewed emphasis on hydrographic monitoring 
and its sister — surveying, charting, and mapping — go hand in hand 
with the Marine Transportation System initiative and is one of the 
most direct ways that the MTS can be enhanced for safety and se- 
curity. Subject to appropriations, of course, integration and expan- 
sion of our ocean and coastal observing systems can be done rel- 
atively quickly by using existing legislative authority under the 
Hydrographic Services Improvement Act of 2002, as amended by 
your Subcommittee in 2002. NOAA has stated that the backbone 
programs of an IOOS or an IOCOS, if you include the coastal com- 
ponent, are the services currently provided by COOPS. 

The coalition views that using existing authority and assuming 
that Congress provides sufficient funding for the Tides and Cur- 
rents line item and appropriate direction in the committee report, 
NOAA could begin the technical work necessary to integrate and 
standardize data from within NOAA — although I understand that 
within NOS they are already integrated and do cooperate with the 
Weather Service already — and between the other agencies for mari- 
time, resource, or research uses. The first step involves an inven- 
tory of existing departmental programs engaged in ocean and 
coastal water-related monitoring and integrating data where appro- 
priate. And it appears that Ocean.US has already done that. 

Once the governmental agencies have integrated their data and 
standardized and certified its presentation to the public, the Hydro- 
graphic Services Improvement Act can also be used to expand mon- 
itoring points around the country. In fact, take systems like 
GoMOOS and apply them around the country. We view the existing 
national water level observation network already under COOPS, 
which includes over 200 points already in place, which could be ex- 
panded, as the base from which to go forward but using real-time 
systems as the model. The coalition specifically inquired about 
what it might cost to create real-time systems around the country, 
which would include water levels, currents, wind, temperature, 
GPS coordination, et cetera — in other words, any data needed for 
researchers, for resource managers, and navigation. The cost is ap- 
proximately $50 million to build the sites and $15 million per year 
to maintain and operate them, and this would be under NOAA 
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COOPS. If Congress appropriated the full authorized levels under 
the Hydrographic Services Improvement Act and increased those 
levels even moderately in reauthorization, we would be well on our 
way to realizing that potential in just a few years. 

The HSIA also provides an avenue by which local and regional 
interests can provide direction to NOAA on the type of information 
needed. The amendments of 2002 created the Hydrographic Serv- 
ices Review Panel. This is a Federal advisory committee to advise 
NOAA on hydrographic monitoring programs and services. This 
panel is now in place, and we highly recommend that the Sub- 
committee request that NOAA use this existing panel to investigate 
local and regional needs. The Federal advisory committee process 
provides a public forum by which local and regional representation 
could be received and an analysis presented to NOAA on those 
needs. 

This could be coupled with the participation of existing organiza- 
tions in particular — with regional emphasis, including the regional 
MTS committees and local harbor safety committees. 

You asked us to talk about regional systems. The new NOAA vi- 
sion for IOOS includes the creation of regional associations. We 
view these as two very different issues, and we are not sure to 
which you are referring. However, we would consider a system to 
be the physical equipment in place to provide hydrographic moni- 
toring. 

In the Great Lakes, we have a regional system. However, what 
this really means is that NOAA upgraded all the entire water level 
gauge sites to become real-time. So, in fact, in the Great Lakes, we 
have a regional system, but it is not a regional association. And it 
is maintained and operated by NOAA, which is appropriate. 

Recreational and commercial maritime operations are not de- 
pendent upon a regional system as much as wanting critical navi- 
gation points around the country wherever they go to be monitored 
with data that is meaningful and useful. The coalition believes that 
there needs to be real-time monitoring systems at all critical navi- 
gation areas and supplement those with points that are meaningful 
for research and for resource managers. 

As stated previously, we understand that an integrated system 
for all critical points around the country could be developed for ap- 
proximately $50 million and maintained at $15 million per year 
and would include information that is meaningful for resource as 
well as research. 

We do not yet understand the advantage of a regional association 
approach, although we have heard a number of good reasons today 
why bringing your information together is extremely important. As 
mentioned, many coalition members are already involved in hydro- 
graphic monitoring partnerships with NOAA. Some have taken the 
initiative to establish real-time data collection installations and at 
considerable expense. As such, marine exchanges, harbor safety 
committees, MTS committees would make excellent regional or 
local associations and coordinators. Being such significant stake- 
holders, they must be invited to the table, and we ask the Sub- 
committee to ask NOAA to present a plan for engaging the mari- 
time sector into the grant application process and regional associa- 
tion development program. 
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Dr. Richard Spinrad, who spoke today, stated in the May 2004 
Sea Technology Magazine article that his vision of IOOS is “an 
overwhelming task.” The price tag of $700 million or more for this 
new concept is daunting. For almost 8 years, the coalition, our safe- 
ty coalition, has struggled to convince Congress that the existing 
programs as authorized under the Hydrographic Services Improve- 
ment Act — despite the advantages of safer and more secure naviga- 
tion to the environment and the resource management applica- 
tion — deserve full funding. While we have seen modest improve- 
ments in recent budgets and appropriations, the fact is that fund- 
ing has been considerably less than it should be, and perhaps will 
be less this year. For that reason, the coalition is concerned that 
new regional association emphasis on a brand-new research-cen- 
tered integrated system will diminish attention and funding for the 
existing programs upon which maritime safety is so dependent. 
Where does the commercial and recreational maritime community 
fit in this new research-based concept? How will navigation safety 
be a priority if the budgetary emphasis is on creating a new con- 
cept? 

We recognize that research, especially with regard to the devel- 
opment of new technologies, is an important partnership. NOAA al- 
ready works with the private sector to adapt technology for broader 
hydro monitoring needs. In fact, air gap technology which NOAA 
has now put on to bridges for maritime air gap use was adapted 
technology taken from oil platforms. NOAA also works in partner- 
ship with universities such as the University of New Hampshire in 
the bathymetric surveying program. 

This and other academic partnerships are funded through the 
Hydrographic Services Improvement Act which the coalition has 
consistently supported. We recognize the academic research compo- 
nent in hydrographic monitoring but question the direction in 
NOAA to use academic institutions to determine the hydro moni- 
toring needs of commercial and recreational maritime operations. 
How many professors pilot 100,000-ton vessels or work routinely 
with the industry? 

Once again, the coalition supports the integration of ocean and 
coastal observing programs. However, we ask the Subcommittee to 
build from existing programs to integrate and enhance hydro- 
graphic monitoring in the United States and with other nations. 

Thank you very much. 

[The prepared statement of Ms. Brohl follows:] 

Statement of Helen A. Brohl, Executive Director, National Association of 

Maritime Organizations on behalf of the Marine Navigation Safety 

Coalition 

Chairman Gilchrest and members of the House Subcommittee on Fisheries Con- 
servation, Wildlife and Oceans, we thank you for the opportunity to provide testi- 
mony at the oversight hearing on the status of ocean observing systems in the 
United States. I am Helen A. Brohl, the Executive Director of the United States 
Great Lakes Shipping Association which celebrates almost fifty years of service in 
the Great Lakes representing vessel agents and the owner/operators of vessels en- 
gaged in international trade to U.S. Great Lakes ports. I am also serving my second 
term as the president of the National Association of Maritime Organizations 
(NAMO) which is a coalition of shipping associations and marine exchanges — from 
coast to coast — who promote the safe and efficient navigation of commercial vessels 
through the navigable waters of the United States. 
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For the past ten years, NAMO has been engaged with hydrographic services pro- 
grams under the National Oceanic and Atmospheric Administration’s (NOAA) 
National Ocean Service (NOS) Division. We are founding members of the Marine 
Navigation Safety Coalition (the Coalition) and I am currently the national coordi- 
nator. Previous coordination leadership has been by the American Association of 
Port Authorities and the National Mining Association. There are over 60 additional 
organizations involved with the Navigation Safety Coalition including the American 
Pilots Association, Chamber of Shipping of America, INTERTANKO, the World 
Shipping Counsel, National Ocean Industries Association, and the Maryland Port 
Administration. [Membership list attachedl. 

NAMO and the Safety Coalition testified at your hearing in September 2001 re- 
garding the reauthorization of the Hydrographic Services Improvement Act of 1998. 
Many of the maritime organizations involved with the Coalition have been directly 
involved in the development, design and operation of hydrographic observing 
systems, including local partnership cost sharing with NOAA. 

Coalition members work closely with the NOS Office of Coast Survey and the 
Center for Operational and Oceanographic Products and Services (COOPS) who de- 
velop, operate and maintain hydrographic surveying and observation programs, re- 
spectively. These are the programs that NOAA calls the “backbone” of IOOS. Mari- 
time is extremely dependent upon the observation programs currently provided by 
NOAA for safe navigation. It was at the request of maritime that COOPS integrated 
air gap technology on two bridges between Baltimore and the Delaware River and 
one on the Mississippi River wKich provides critical vessel clearance information to 
the pilot house. NOAA also intends to install three air gap gauges on the Verrazano 
Narrows Bridge so the Queen Mary 2 can safely transit New York Harbor. Working 
with Great Lakes maritime interests, COOPS upgraded the 52 water level gauges 
in the Great Lakes to real-time and provides that information online, by phone and 
by radio. This is a typical example of how maritime currently works with NOAA 
to identify navigation needs and utilize the latest technologies to provide for safer 
maritime commerce. 

The Coalition supports the integration of ocean observing programs. We might de- 
scribe this concept, however, as ocean and coastal observing programs. Most of the 
critical navigation areas for commercial shipping and other maritime operators and 
most of the critical resource management areas are along our Nation’s coasts rather 
than in deep ocean areas. In any case, integration of data is a practical step for 
NOAA and the ten or so other governmental agencies that monitor and survey our 
waters. This can prevent the duplication of data collection, standardize the data do- 
mestically and in coordination with the International Hydrographic Organization, 
and make it available to a larger number of stakeholders where appropriate. 

We believe that a renewed emphasis on hydrographic monitoring and its sister — 
surveying, charting and mapping — go hand-in-hand with the Marine Transportation 
System initiative and is one of the most direct ways that the MTS can be enhanced 
for both safety and security. Subject to appropriations, of course, integration and ex- 
pansion of our ocean and coastal observing systems could be done relatively quickly 
by using existing legislative authority under the Hydrographic Services Improve- 
ment Act of 1998 (HSIA) as amended by legislation recommended by your Sub- 
committee in 2002. NOAA has stated that the “backbone” programs of an IOOS or 
IOCOS (to include the coastal component) are the services currently provided by 
COOPS, which provides water level data, tides and currents, storm surge updates, 
and the real-time information under the Physical Oceanographic Real Time Systems 
or “PORTS.” When you’re on a beach vacation, you might look up the tide chart in 
the local newspaper. This is generated from COOPS. The maritime sector accesses 
the broader range of information from COOPS online, by phone, or by radio. 

The Coalition views that using existing authority, and assuming that Congress 
provides sufficient funding for the “Tides and Currents” line item and appropriate 
direction in the committee report, NOAA could begin the technical work necessary 
to integrate and standardize data from within NOAA and from other agencies for 
maritime, resource, and research uses. The first step involves an inventory of exist- 
ing departmental programs engaged in ocean and coastal water-related monitoring 
and integrating data where appropriate. Within NOAA, for example, the National 
Weather Service uses buoy data, COOPS uses water level gauges and PORTS sites, 
the Geodetic department investigates geospatial data for shoreline and coastal zone 
change analyses, among others. The Subcommittee might first ask NOAA to explain 
how information is being integrated for presentation under the current mechanisms. 

The maritime sector also uses water levels data monitored by the Army Corps of 
Engineers and the U.S. Geological Survey. We believe that the NOAA should be the 
primary organization responsible for hydrographic monitoring and predictions for 
maritime because portals are already in place for ready access. We understand that 
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Congress mandated a partnership between Navy and NOAA with regard to the “Na- 
tional Oceanographic Partnership” program. Perhaps this can be expanded to in- 
clude other interdepartmental partnerships and promote the mutual presentation of 
data for ready access under the existing commercial maritime access portals in 
COOPS. 

Once the governmental agencies have integrated their data and certified its pres- 
entation to the public, the HSIA can also be used to expand monitoring points 
around the country. We view the existing national water level observation network 
as the base from which to go forward but using real-time systems as the model. The 
Coalition specifically inquired about what it might cost to create real-time systems 
around the country which would include water levels, currents, wind, temperature, 
GPS coordination, etc. — any data needed for researchers, resource managers, and 
navigation interests based upon regional and local needs. The cost is approximately 
$50 million to build the sites and $15 million per year to maintain and operate 
them. If Congress appropriated the full authorized levels under the HSIA and in- 
creased those levels even moderately in reauthorization, we would be well on our 
way to realizing that potential in just a few years. 

The HSIA also provides an avenue by which local and regional interests — from 
navigation, resource management or research — can provide direction to NOAA on 
the type of information needed. The HSIA amendments of 2002 created the “Hydro- 
graphic Services Review Panel” (a FACA) to advise NOAA on hydrographic moni- 
toring programs and services. This Panel is now in place and we highly recommend 
that the Subcommittee request that NOAA use this existing Panel to investigate 
local and regional needs. The federal advisory committee process provides a public 
forum by which local and regional representation could be received and an analysis 
presented to NOAA on those needs. 

This could be coupled with the participation of existing organizations in particular 
regional MTS committees and local harbor safety committees. In every case with 
which we’re familiar, the regional MTS committees already include commercial mar- 
itime, recreational boating, environmental interests, and government representa- 
tives such as U.S. Coast Guard, the Corps of Engineers, and NOAA. Harbor safety 
committees also are an excellent and quick source for recommendations on exactly 
what data points are needed to enhance the safety and security of a local harbor. 
There is a HSC in every major port in the country. 

You asked us to talk about “regional systems.” The new NOAA vision for IOOS 
includes the creation of “regional associations.” We view these as two different 
issues and we are not sure to which you are referring. We would consider a “system” 
to be the physical equipment in place to provide hydrographic monitoring. There are 
no “regional systems” in place for hydrographic monitoring except in the Great 
Lakes but it could be more correctly called a regional program. Because of directed 
funding by the Great Lakes Congressional delegation, the existing water level gauge 
system across the region has been expanded and those gauges enhanced for real- 
time observations. With just a bit more funding, the entire Great Lakes could be 
wired for multi-dimensional hydrographic monitoring which would satisfy everyone’s 
needs. This work was done in a relatively short time and for relatively little cost 
and addressed the need for real-time data under a state of critical low water levels 
which threatened the safety of maritime navigation. The Great Lakes regional 
system was built and is maintained and operated by NOAA. The Great Lakes mari- 
time sector wants to stay on this path with funding through the 2003 amendments 
to the HSIA as proposed in H.R. 958 and supported by this Subcommittee. The Coa- 
lition believes that this concept could and should be applied to the entire country 
through NOAA’s National Water Level Observation Network and the PORTS pro- 
gram. The HSIA specifically provides for NOAA development, maintenance and op- 
eration of real-time systems around the country. 

The Great Lakes system may be referred to as regional because all the NOAA 
monitoring sites in the region were upgraded together. But NOAA operates the 
systems and presents the data which we believe is appropriate. Recreational and 
commercial maritime is not dependent upon a “regional system” as much as wanting 
critical navigation points anywhere around the country to be monitored with data 
that is meaningful and useful. Frankly, the type of information needed should be 
determined more locally than regionally. The Coalition believes that there needs to 
be real-time monitoring systems at all critical navigation areas. As stated pre- 
viously, we understand that an integrated system for all critical points around the 
country could be developed for approximately $50 million and maintained at $15 
million per year and would include information that is meaningful for resource man- 
agers and research institutions. 

We understand that NOAA has a new vision of integrating hydrographic moni- 
toring which is very different than the programs we’ve already mentioned. NOAA 
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has provided 11 grants at $100,000 each to academic institutions around the coun- 
try to develop “regional associations” that would set policy, determine regional 
needs, and even provide the hydrographic monitoring services. It is a concept that 
the Coalition has yet to fully understand as being advantageous to the existing pro- 
gram. NOAA has only recently engaged maritime in the discussion and we look for- 
ward to learning more. As mentioned, many Coalition members are already involved 
in hydrographic monitoring partnerships with NOAA. Marine exchanges, harbor 
safety committees, and MTS committees would make excellent regional or local as- 
sociations and coordinators and must be invited to the table. We ask the Sub- 
committee to ask NOAA to present a plan for engaging maritime into the grant ap- 
plication process and regional association development program. 

The Coalition has additional questions about NOAA’s vision for IOOS. It is pre- 
sented as being quite massive. Dr. Richard Spinrad (assistant administrator for 
NOS) stated in the May 2004 Sea Technology Magazine that it is “an overwhelming 
task.” The price tag of $700 million for this new concept is daunting. The Coalition 
has struggled to convince Congress that the existing programs as authorized under 
the HSIA — despite the advantages of safer and more secure navigation to the envi- 
ronment as well as economy — deserve full funding. Under limited appropriations 
dollars, the Coalition is concerned that a new regional association emphasis on a 
brand new research-centered integrated system will diminish attention and funding 
for the existing programs upon which maritime is so dependent. In particular, we 
believe that the existing ten PORTS sites around the country deserve $3 million in 
federal assistance for yearly operations and maintenance. NOAA has, thus far, re- 
jected that notion in their annual budget recommendations, but proposes to create 
a $700 million program of which $350 million will go to academia for research. Addi- 
tionally, due to limited appropriations, NOAA has not been able to provide moni- 
toring or charting and mapping specifically directed to the 700,000 + recreational 
boaters in this country. Where does the commercial and recreational maritime com- 
munity fit in this new research-based concept and how will Congress preserve the 
core programs? 

We recognize that research, especially with regard to the development of new 
technologies, is an important partnership. NOAA already works with the private 
sector to adapt technology for broader hydro monitoring needs. The air gap tech- 
nology used on the bridges was adapted from technology developed privately for oil 
platforms. NOAA also already works in partnership with universities such as the 
University of New Hampshire in the bathymetric surveying program. This and other 
academic partnerships are funded through the HSIA which the Coalition has con- 
sistently supported. We recognize the academic research component in hydrographic 
monitoring but question the direction in NOAA to use academic institutions to de- 
termine the hydro monitoring needs of commercial and recreational maritime oper- 
ations. How many professors pilot 100,000 ton vessels or work routinely with the 
industry? 

Once again, the Coalition supports the integration of ocean and coastal observing 
programs. However, we ask the Subcommittee to build from existing programs to 
integrate and enhance hydrographic monitoring in the United States and with other 
nations. The International Maritime Organization states that there are four corner- 
stones of a hydrographic office. They are: 

• To ensure that hydrographic surveying is carried out in a manner adequate for 
safe navigation, 

• To prepare and issue nautical charts, sailing directions, lists of lights, tide ta- 
bles, and other nautical publications, where applicable, satisfying the needs of 
safe navigation, 

• To promulgate notices to mariners in order that nautical charts and publica- 
tions are kept up to date; and 

• To provide data management arrangements to support these services. 

Resource management information should be incorporated as a positive byproduct 

of a national program to monitor critical navigational areas and technology research 
is an integral partner to provide more and better ways to meet the four corner- 
stones. The maritime sector is the keystone in a program of hydrographic moni- 
toring and modernization for the 21st century. 

We thank you again for the opportunity to provide testimony at this oversight 
hearing and would be pleased to answer any questions. Contact: Helen A. Brohl, 
973-345-2534, usglsa@cs.com. A list of coalition members is following. 
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MARITIME NAVIGATION SAFETY COALITION 

MEMBERSHIP 

American Association of Port Authorities 
American Great Lakes Ports Association 
American Institute of Marine Underwriters 
American Maritime Congress 
American Petroleum Institute 
American Pilots Association 
American Waterways Operators 
Aqua Survey, Inc. 

Association of Ship Brokers and Agents 
Boat Owners Association of the United States 
Boston Shipping Association 
C & C Technologies 
Canaveral Port Authority 
Chamber of Shipping of America 
Columbia River Steamship Operators Association 
Connecticut Maritime Association 
Delaware River Port Authority 
Dominion Terminal Associates 
Duluth Seaway Port Authority 
Great Lakes Commission 
Greater Baton Rouge Port Commission 
Greater Houston Port Bureau, Inc. 

Hampton Roads Maritime Association 
INTERTANKO 

International Council of Cruise Lines 
Jacksonville Maritime Association 
Joint Institute for Marine Observations, Scripps Institution of 
Oceanography 
Lake Carriers Association 
LCMF Incorporated 

Maritime Association of the Port of Charleston 
Maritime Association of the Port of NY/NJ 
Marine Exchange of Southern California 
Marine Exchange of the West Gulf, Inc. 

Maritime Exchange of the Delaware River and Bay 
Maritime Information Service of North America 
Marine Exchange of Puget Sound 
Maryland Port Administration 
Massachusetts Port Authority 
Matson Navigation Company 
Mississippi State Port Authority at Gulfport 
National Association of Maritime Organizations 
National Industrial Transportation League 
National Mining Association 
National Ocean Industries Association 
National Waterways Conference, Inc. 

Passenger Vessel Association 
Pilot Association of the Bay and Delaware River 
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Poet of Galveston 
Port of Houston Authority 
Port Authority of New York & New Jersey 
Port of Los Angeles 
Port of Richmond 
Port of Sacramento 
Port of San Francisco 

Puget Sound Steamship Operators Association 
Savannah Maritime Association 
South Carolina State Ports Authority 
South Jersey Port Corporation 
Steamship Association of Louisiana 
Tampa Port Authority 
Terra Surveys, LLC 
Thales Geosolutions (Pacific) 

The Fertilizer Institute 
Transportation Institute 
United States Great Lakes Shipping Association 


Mr. Gilchrest. Thank you very much, Ms. Brohl. 

I have been trying to absorb your testimony so I can understand 
your perspective based on your comments dealing with the Hydro- 
graphic Services Improvement Act as we move forward with the 
whole ocean observing system to have it integrated. Do you see 
your role in this with the hydrographic survey system that is now 
in place being an integrated part of the ocean observing system 
that we have been discussing here with the previous panel and this 
panel? For example, Mr. Richert and a number of people here have 
talked about an ocean observing system which is pretty vitally im- 
portant for surface windstream, flow, temperature, salinity, coastal 
sea level topography, waves, currents, habitat, plankton abun- 
dance, and all those other things. Do you see your part of this as 
a system being fully integrated in that ocean observing system? Or 
do you see the problems that you face with your kind of data as 
somewhat separate from the whole integration of this system? 

Ms. Brohl. Thank you — 

Mr. Gilchrest. And I will let you answer that, but I suppose — 
I want to ask Mr. Cooper a question about the oil platforms already 
there and his suggestion that you could use that platform to hold 
one of the systems for ocean observing technology or a buoy, but 
you have a platform out there, so some of these ocean observing 
systems could be placed right on that platform. And that particular 
buoy or piece of equipment would do the full range of things, from 
temperature to wind to algal blooms, to you name it. Do you see 
that also doing this hydrographic survey? 

Ms. Brohl. I think there are two issues on the table in this dis- 
cussion about an integrated ocean system. One is the need to inte- 
grate data so it can be made available to more users and stake- 
holders and become more value-added. It makes a lot of sense to 
integrate. You do avoid the duplication of effort. You perhaps spend 
your money more wisely. It makes a lot of sense in that regard, 
and we are all on the same page when it comes to wanting to inte- 
grate data, and integrate first the data within the government and 
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then, I am sure, integrate data that private sector universities are 
doing. So, again, it becomes more valuable to a greater number of 
users and stakeholders. 

I think where we diverge is the method by which we would cre- 
ate an integrated system. We heard a lot about research, and I 
think there is the research component in discussions of integrated 
systems and then there is the actual integration. We are very much 
interested in the actual integration of systems and creating a 
system that is available everywhere you need it. 

In maritime right now, the only time we have, other than water 
level gauges — in the Great Lakes we are a little bit different. We 
have some added funding there to upgrade our water level gauges 
to be real-time. But around the country, the only place that you 
have, let’s say, real-time in the physical oceanographic real-time 
system, more like a GoMOOS, is where we actually paid for it our- 
selves. And we have been proponents of full Federal funding for 
real-time systems. And we believe that you could have them 
around the country, and we believe that there could be a base of 
information that is provided from those. And then where you need 
additional information that feeds very special interest needs could 
be dealt with separately. 

We believe that platforms that provide basic information could be 
done under the Hydrographic Services Improvement Act. We be- 
lieve that data could be made available — would be made available 
because it is now under NOAA’s standards. You can go online to 
get this information. But instead of getting perhaps 10 port sites 
online and the water level gauges around the country updated 
every 8 hours or 7 hours, and the Great Lakes updated every 6 
minutes, you would have a more dynamic system around the coun- 
try, and everybody could take advantage. 

Now, I believe that probably research interests could use the 
maritime stuff more than we could use the research stuff because 
their needs are far greater. We do not necessarily need to know the 
invasive species — someone mentioned that. We do not want to — 

Mr. Gilchrest. So do you think the example that — Mr. Richert 
in Maine described his system going from natural gas — location of 
natural gas plants to cod larvae to salmon tracking studies to ship- 
ping. Do you think his system, GoMOOS, is a good example for how 
we would want to proceed with integrating this whole ocean ob- 
serving system and then funding it? Is that a good — 

Ms. Brohl. Absolutely. As a matter of fact, his testimony was 
ideal because it does show you the multidimensional aspects of 
real-time oceanographic observing systems. 

Mr. Gilchrest. Can you tap into Mr. Richert’s system? 

Ms. Brohl. I do understand that the pilots in Maine do tap into 
that information and are used for navigation safety, absolutely. 
And I do not know whether you might call that a port site, which 
frankly is a red flag in appropriations committees, or whether you 
call it real-time monitoring systems. And they have a lot of — per- 
haps more bells and whistles than everybody needs everywhere 
around the country because you do not need everything. You do not 
need every single bell and whistle on every single site, which I 
think is what you would want to do in finding out what your local 
needs are to tailor-make. But, yes, ideally we would love to have 
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GoMOOS at all the 300 critical areas around the country that esti- 
mates say could be done for $50 million total and $15 million per 
year to maintain. 

Mr. Gilchrest. Does Mr. Richert have the right bells and whis- 
tles in Maine? 

Ms. Brohl. As long as he has them for Maine, that is the impor- 
tant thing. 

Mr. Gilchrest. Mr. Richert, do you in your system have data 
collection for salinity and freshwater inputs? Do you have some 
data on the kind of salinity that ebbs and flows in your system? 

Mr. Richert. Yes, we measure salinity at all of our buoy sites. 
Now, we do need to integrate and are in the process of integrating 
into our information system data on freshwater flows that might 
come from stream gauges and the like. You know, the big challenge 
is integrating all these data sources, distributed data sources into 
a synthesized product. And we are in the process of doing that. 
That is what our Ocean Data Partnership is all about. 

Mr. Gilchrest. Does the maritime industry, the shipping indus- 
try, use that data? 

Mr. Richert. Yes. 

Mr. Gilchrest. I am almost — actually, I am pretty over my time 
because we did not turn the light on until I was talking already 
for about 10 minutes, so I have a few other questions, but I will 
yield to the gentleman from New Jersey. 

Mr. Pallone. Thank you, Mr. Chairman. 

I wanted to ask about the need to authorize a national ocean ob- 
servation system, again about the funding, which I think we have 
to constantly address and also the U.S. Ocean Commission rec- 
ommendations. And anybody can answer this. 

All of you testified as participants or users of existing regional 
ocean observation programs or comparable Federal, State, or uni- 
versity-based observation programs. And, in general, all of you are 
very enthusiastic about the potential benefits that an integrated 
national ocean observation system might produce. But that said, if 
the Congress were to take no action to authorize a national ocean 
observation system, what would be the effect on existing programs, 
either those established and operating today or those on the plan- 
ning board? And along with that, what can be done to better inform 
the Congress of the multiple benefits of an integrated ocean obser- 
vation system? 

Again, I go back to why there is not more support for that kind 
of initiative. You do not all have to answer. I mean whoever — 

Mr. Richert. I will give it a first shot. If we continue as we have 
over the last 5 or 7 years, some longer and many shorter, with 
building ocean observing systems based on earmarks, year-to-year 
earmarks, we will not have a system, period. We must have author- 
izing legislation, hopefully leading to appropriations. We need to 
get away from the funding methodology of earmarks. It would be — 
imagine the National Weather Service living on year-to-year ear- 
marks. We would not have a system. The system depends on long- 
term reliability, the ability for people to know with certainty that 
the data are there day in, day out, year in, year out. And you can- 
not build a system based on the way that we are doing it now. It 
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is a very high-risk way of doing it. So we have got to have author- 
izing legislation and hopefully leading quickly to appropriations. 

Mr. Gilchrest. Dr. Grassle? 

Dr. Grassle. Our system is not supported by earmarks. We have 
been supporting it by research projects where we compete 
nationally for funding for specific research projects. This means 
that our system, the part of our system which we try to maintain 
throughout the year in real-time is something that we support on 
the side, university funds and bits and pieces of the systems that 
are needed to support research. 

This cannot be sustained. We have been very lucky in our ability 
to compete for research funds, but we cannot run a year-round 
system. My colleagues tell me that the high-frequency radar 
system that we have been running for the entire continental shelf, 
which the Coast Guard finds useful and I believe the maritime in- 
dustry finds very useful. We have had two workshops with the 
maritime industry associated with the Port of New York and New 
Jersey, and they have talked to us about the various systems that 
they need. And that is one technology which gives currents in real- 
time that is generally useful both for ocean prediction, improving 
weather forecasts, and more specifically related to transport within 
the harbor. 

We also make available satellite data out over the Internet for 
a constellation of satellites. These data are also useful for a wide 
variety of users. We cannot sustain that without some support for 
operational systems. It is not possible to maintain the systems that 
are needed by industry, by the public, on the basis of research 
funds, and so in that sense I agree with Ms. Brohl that the issue 
is not funding research. The issue is trying to provide the oper- 
ational systems that are called for by industry and the general 
public. 

Mr. Pallone. You know, I might go on to the second set of ques- 
tions because it relates to a lot of what you are saying, and then 
ask Ms. Brohl to cut. But I was going to ask, in addition, in terms 
of the funding aspect, you know, whether or not we can talk about 
creating a national system without first determining whether a 
dedicated source of revenue would be available. And then, you 
know, the question gets to be, you know, do you really think that 
we can sustain a national system based on regional programs with 
annual appropriations, you know, which is constantly competing 
with other Federal programs as opposed to a dedicated source of 
funding. You do not have to comment on that, but that was sort 
of my next question. 

And then, of course, the third part of that is, you know, whether 
user fees could be used to generate funds to operate a national 
system. These are just different possible funding sources in the 
overall context of whether we should be authorizing a national 
system. 

Ms. Brohl. Thank you for letting me jump in. We really appre- 
ciate the discussion about how to be more effective in providing 
real-time systems. The coalition believes there is already author- 
izing language, is authorizing law that does provide for this. In 
fact, the Hydrographic Services Improvement Act Amendments of 
2002 includes that the — under Section 103(a)(4) says clearly, “The 
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Administrator of NOAA shall” — subject to availability of appropria- 
tions, of course — “design, install, maintain, and operate real-time 
hydrographic monitoring systems.” It also provides it under the 
Tides and Currents line item under NOAA. 

Now, the numbers are not large. The authorized amount for 2005 
is $30 million. It was $27.5 million in 2004. We received $21.97 
million. 

The problem has laid in the fact that it clearly says that the Ad- 
ministrator shall fund these, but it has been NOAA’s policy, the 
Department of Commerce’s policy, OMB’s policy, that they will not 
do that, that they will not design, install, maintain. They design 
them. They help install them under a “partnership,” but the part- 
nership is one of quality control and being able to funnel that infor- 
mation into a central source, which is great, but in effect, it is local 
pay will oversee. 

It is the coalition’s position that, in fact, the Federal Government 
should provide this information, because we do not believe that 
safe navigation should be a privilege by whoever can pay locally, 
but it should be a right. And, in fact, in maritime, you have naviga- 
tion byways that are critical navigation areas, but they are not nec- 
essarily run by a port authority or there is not a coalition nearby. 
They may be along a major river, but who is going to be respon- 
sible for getting the money together for that major river? 

And we have long felt that this should be something funded by 
the Federal Government. And in terms of not having money, the 
port site, which is the real-time oceanographic site that a lot of 
people use in the Philadelphia-Delaware region, is now not work- 
ing. It got shut down because they could no longer come up with 
their money to pay for it because it is a couple hundred thousand 
dollars a year. 

So it is not just building them. It is creating them. And we be- 
lieve that if NOAA would take it upon themselves to implement a 
national plan to integrate through creating systems around the 
country similar to the GoMOOS platform or PORTS or real-time 
monitoring systems, however you want to describe it, it could be 
done in a very logical sense without huge — without these hundreds 
of millions of dollars. And then locally you determine where you 
add more bells and whistles to meet local needs, whether it is for 
resource management or whether it is for navigation or whether it 
is for research. 

Mr. Pallone. OK. I can go on in the second round after you, Mr. 
Chairman. 

Mr. Gilchrest. All right. Thanks, Mr. Pallone. 

Mr. Richert, can you give us some examples of how you fund 
your ongoing program? Is it through members that pay dues? 

Mr. Richert. It has been primarily through the generosity of 
Congress. 

Mr. Gilchrest. The people that use your information — 

Mr. Richert. It is a free and open basis. 

Mr. Gilchrest. Free and open basis. 

Mr. Richert. All across the Internet. We have a membership 
base. We came together as a membership organization, users, edu- 
cators, and others who wanted to use this data, and they all pay 
a fee, from $500, to $10,000 a year, to be members. But they — we — 
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all understand that we do not have any proprietary rights to the 
data collected as a result of that. 

Mr. Gilchrest. How many people — I do not know. I guess I do 
not want to call that “dues,” but you have people that pay from 
$500 to several thousands of dollars? 

Mr. Richert. Ten thousand dollars a year. 

Mr. Gilchrest. Ten thousand, and — 

Mr. Richert. To be members of developing an ocean observing 
system. 

Mr. Gilchrest. Why did they pay the money? 

Mr. Richert. They paid because they knew that they had to 
have data that no one of them could provide, that by paying those 
dues they could create an organizational structure that could seek 
the funds to create the system. 

Mr. Gilchrest. So they originally came in to pay those dues to 
create the structure of GoMOOS. 

Mr. Richert. That is right. 

Mr. Gilchrest. Which then subsequently received money from 
the Federal Government. 

Mr. Richert. And to be part of this governance, so they helped 
to design the system. 

Mr. Gilchrest. I see. 

Mr. Richert. But we then — we get 90 percent of our funds — we 
have gotten 90 percent of our funds from earmarks over the last 
4 years. 

Mr. Gilchrest. So you could not function without Federal ear- 
marks. 

Mr. Richert. We could not, absolutely not. We also get funds 
from States. Our State, my State of Maine, has now provided us 
funding for some near-shore buoys, and we are working with the 
State government on a bond issue for marine infrastructure, of 
which we will be a part. I was director of the State Planning Office 
at the time that the system was being created, and my office pro- 
vided through State dollars all of the planning money so that, you 
know, for the 18 months necessary to research the marketplace, to 
understand feasibility, to put together contracts — all of the logistics 
leading up to establishing the Gulf of Maine Ocean Observing 
System. 

So, you know, a fair amount of resources come from other places, 
but the actual operations, which are $3 to $4 million a year, there 
is no place to turn other than the Federal Government for this. 
And since it is serving a purpose that is very consistent with a na- 
tionwide coastal environment, very much like the Weather Service, 
we think that it is money well spent. 

Mr. Gilchrest. So you are comparing this to the National 
Weather Service as far as data to the general public, and you re- 
ceive some monies from membership, which, as you said, makes up 
about 10 percent of the entire budget. And I am just trying to fig- 
ure out how we are going to proceed here because a national pro- 
gram is going to be pretty tough to push through this peculiar 
mesh of members. 

Mr. Richert. I understand. 

Mr. Gilchrest. There are people who pay for membership. 

Mr. Richert. Yes. 
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Mr. Richert. And I guess I am trying to figure out a way if it 
is possible to expand the number of people that use the system, 
whether it is lobstermen or a Greek ship coming in, or whoever, to 
bring in a few more dollars on the local level to add to the Federal 
dollars which are probably going to be inevitable. 

Mr. Richert. Yes. 

Mr. Gilchrest. Is it technically feasible since this information is 
on the Internet, is it technically feasible — 

Mr. Richert. It is probably technically feasible, but it would be 
a great discouragement to the lobsterman who is out, you know, 2 
miles and needs some data now, and now can call Dial-A-Buoy 
through the NOAA system and get the data they need. 

It is certainly important, I think, as Dr. Spinrad said earlier, to 
think in terms of the value-added products that private industry is 
and will create out of this data to sell in a proprietary manner to 
all manner of industry. And that is great. But what we are pro- 
ducing really is a public good, just as the National Weather Service 
data is a public good. And by public good, I do not mean simply 
it is in the public interest; rather, I mean it is a good that is out 
there that, when consumed by somebody, is left in as good a condi- 
tion for the next person to consume. And under those cir- 
cumstances, you will not get one sector paying for it because of all 
the free riders that will be in the system. 

If that were the system that worked, we would have the agricul- 
tural industry and the air industry paying for the entire National 
Weather Service. And, of course, that is not — that would be ludi- 
crous, and it is not happening. 

So this is a public good. We need to recognize it as a public good 
which has a Federal backbone component. It has a regional en- 
hancement component to be customized to various regional needs. 
And there needs to be — and the Federal Government simply is 
going to, if we value this — and I hope that the return on invest- 
ment will demonstrate how important it is. There will, in fact, be 
Federal authorizations and appropriations. 

Now, I think, you know, over the last year, if you added up what 
is coming through earmarks primarily to the various nascent ob- 
serving systems, it is beginning to approach $50 million, from 
NOAA and from ONR primarily, you know, somewhere in the $40 
to $50 million range. I would just strongly recommend consider- 
ation of consolidating all those earmarks. 

Mr. Gilchrest. You are saying the potential costs for a national 
integrated ocean system would be in the neighborhood, at least to 
start off with, the same level of earmarks, which is about $50 mil- 
lion? 

Mr. Richert. No, it is going to be more than that. 

Mr. Gilchrest. Could you do it for $100 million? We are having 
an auction here. 

[Laughter.] 

Mr. Richert. The initial estimate was about $138 million. 

Mr. Gilchrest. I see. 

Mr. Richert. For the first year, and then it ramps up. But I do 
think that it would be possible, if we need to start small, to start 
in the $50 to $100 million range, to have competitive programs for 
which the aspiring regional associations might compete, to define 
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some pilot kinds of efforts in different parts of the country, at dif- 
ferent stages of maturity, and see what we can learn out of those 
things as we aim toward more complete funding on the out-years. 

Mr. Gilchrest. So that sounds like an interesting proposal, an 
evolving process to get the kinks out, a few pilot projects, see how 
the system would work. 

I think another thing you all might want to think about, as we 
will try to think about it here along with everything else that we 
do with Iraq and Afghanistan and prescription drugs for seniors 
and funding highway projects — God knows what else. On a number 
of issues that we deal with here, we have a dedicated source of rev- 
enue that helps with that. I know it would be a little difficult for 
this, but is it possible to have a dedicated revenue stream that 
would be part of the resources made available to create this pilot 
project for an ocean observing system? 

I want to ask Ms. Brohl one other question. This is not a loaded 
question. Would your association be willing to pay for some of this 
information on an ongoing basis as members of some sort? 

Ms. Brohl. Our members already pay for it. As a matter of fact, 
because NOAA has specifically denied — or has specifically made it 
their policy not to fund real-time monitoring systems, those 10 port 
sites around the country which were created by maritime are paid 
for by maritime to maintain. 

Mr. Gilchrest. Annual dues of some sort? 

Ms. Brohl. No. Basically, everybody goes into the pockets. It 
might be a port authority put up a major chunk of the money. And 
it could be the marine exchanges. But the fact of the matter is that 
the — I think the one in Tampa was languishing. The hardware was 
falling apart. They could not maintain it. The one in the Delaware 
River is now shut down because they cannot come up with the 
money locally anymore. It really is like trying to squeeze blood. 

From the maritime vessel side, GAO did an analysis on how 
many user fees are already paid by the commercial cargo ships that 
provide 95 percent of the trade to the United States, and they pay 
over 120 user fees already, not the least of which is hundreds of 
millions of dollars that go into the Harbor Maintenance Trust Fund 
that are just sitting there. That is supposed to go for dredging, but 
we know that there are ports on the west coast that do not really 
have dredging needs and would like to see fund used for other uses 

We from the coalition have dabbled with the idea of trying to get 
consideration of those hundreds of millions of dollars for these kind 
of things that impact the safety, the navigation safety of a harbor. 
And, of course, it becomes this — it is a very difficult subject as soon 
as you gets ports with different needs involved in the issue. How- 
ever, maritime does pay for — ultimately pay for the dredging. They 
pay for all these things. And with all due respect, I know that more 
port sites are going online. One just came on in Tacoma. I know 
that the individual who directs the PORTS effort in NOAA is out 
every day on the road, almost, bringing in people all the time who 
are interested in participating. 

The long-term prognosis, though, for that I think is grim, and I 
think that Mr. Richert said it very well, that if in the end in the 
long run you are doing it individually, piecemeal, is it as effective? 
Can you maintain it? Are you really then going toward an inte- 
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grated system? And isn’t that the point of this discussion, that we 
really want an integrated system and we are all on the same page? 

We already have in place a mechanism to do that. That is under 
the COOPS program. We really believe that the GoMOOS program 
should be incorporated into that. They get their earmark from 
ONR. The Great Lakes gets their earmark from the Hydrographic 
Services line item. In the end, we have so many good examples. We 
have models in place. We have — I think it is really basically a go, 
and all it needs is a nod from OMB in the budget — 

Mr. Gilchrest. A nod from OMB. 

[Laughter.] 

Ms. Brohl. No minor detail, I know. 

Mr. Gilchrest. Remember when we said earlier that we know 
more about the surface of the moon than we do about the oceans? 

Ms. Brohl. Yes, sir. 

Mr. Gilchrest. Well, we know more about the surface of the 
moon than we know about OMB. That mystery entity up there on 
the other side of town. Very rarely do we see an actual human 
being from OMB. 

Ms. Brohl. We hear there are some, rumor has it. 

Mr. Gilchrest. We will do our best to get their nod. 

I have another question, and we are really trying to find out the 
best pieces of information to put this puzzle together so we can 
make a go of it up here with our colleagues on the House side. And 
your testimony so far has been very helpful, very beneficial to that 
end. 

I wanted to ask Ms. McCammon a question that you mentioned 
and you also commented in your testimony, which is on the same 
wavelength as we are here as far as trying to get funding for an 
integrated system nationally. You mentioned a cost/benefit analysis 
for planning and developing a number of the components with the 
system. Are you currently now doing a cost/benefit analysis? Have 
you collected any of that data? Do you have the results of it? 

Ms. McCammon. Mr. Chairman, not yet. What we are doing 
right now is identifying what the needs are, and then we will go 
and start doing the cost/benefit analysis to determine what prior- 
ities we give those needs. 

You look at Alaska and 47,000 miles of coastline, and they are 
huge. You could just do a complete laundry list and go on for pages 
and pages and pages documenting the needs up there. But, obvi- 
ously, no matter how well funded the program ultimately is, we are 
going to have to prioritize. And so we are going to have to see how 
we can get the biggest bang for our buck. 

I think Ms. Brohl actually made a very compelling case for the 
need for an integrated system. She argued about the difficulty for 
getting funding for the port systems in the Federal budget. But I 
believe that the more you work with the various user groups so 
that you have multiple users using the same system, then you are 
building a larger constituency. 

When you look at the demographics of this country, where are 
people living? They are living on the coast. They are moving to the 
coast. They are living within 25 miles of the coast. If you look at 
Alaska, it is a coastal State. That is where people are. They are 
using the coast. 
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I think you would need to respond to your constituents. That is 
where the constituents are living in this country. So I think there 
is a very compelling case there. 

The problem that we have had in kind of selling this program is 
that I think it is a natural human tendency to respond to crises. 
And so the tendency is to fund — we call it the crisis of the day in 
Alaska, and we always have lots of them. If you look at the $160 
million that have been spent on stellar sea lion research in the last 
5 years alone, trying to figure out what is causing the decline of 
the stellar sea lion, if you had spent that on long-term research, 
on long-term monitoring over the prior 20 years, I would guess that 
we probably would know more about what is happening with stel- 
lar sea lions than trying to spend it all in a few short years. 

It is sometimes a hard argument to make to people because you 
have a tendency to want to respond and do something today. But 
I think it really calls out for this long-term commitment to moni- 
toring. And there are a number of cases that are being made now 
in pilot projects across the country that I think we have the ability 
to sell that case to Congress and to the people who live along the 
coast. 

Mr. Gilchrest. Well, we are buying into it right now, at least 
two members. 

I wanted to ask a question of Ms. McCammon and Mr. Richert. 
On your systems, to some extent — and I guess also Dr. Grassle, 
your systems are underway now, California, Alaska, and in Maine, 
in various ways. As we pursue this nationally, there will be other 
issues as well, more interest in fisheries issues, and then more in- 
terest as we move along in global warming issues, especially with 
increasing storms, rain events, coastal erosion, coastal commu- 
nities, and things like that. 

So as your system is now developed to meet various user needs 
and as you are moving forward with these systems, are you includ- 
ing or is there a potential to include in your systems an ecosystem 
approach to fishery management plans, for example, or an under- 
standing that there is or there may be actual global warming un- 
derway, so what is the impact in coastal areas and what does that 
mean for the change in freshwater versus salinity, the tempera- 
ture, ocean currents and so on? Are the two things being imple- 
mented, integrated, an ecosystem approach and global warming? 

Ms. McCammon. Mr. Chairman, I will start with that. Abso- 
lutely. I mean, one of our — two of our largest user groups or clients 
of a system like this would be resource managers, and certainly 
fisheries is a huge component of resource management in the State 
of Alaska. So we have to incorporate those kinds of things. 

The fisheries managers want these kinds of long-term observa- 
tions. They want to know: Is it the effect of fishing that is causing 
changes in populations, or is it natural variability or is it some 
kind of a Pacific decadal oscillation? Are these short-term changes? 
Are they long-term changes? 

Just 2 weeks ago, the Senate Appropriations Committee held a 
hearing in Anchorage on coastal erosion. We know that there are 
increased extreme storm events in Alaska that are affecting the 
communities of Kivalina, Shishmaref, Barrow, and others on the 
west coast of Alaska. To move these communities would cost — I 
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think the estimates they were using is $1 million per person in 
these villages, to move these communities. This is a huge potential 
cost. And so the better we can predict what is going to happen with 
climate change and coastal effects, the better prepared these com- 
munities can be. Can they use some kind of new technology? Can 
they start moving more slowly? What does this mean for building 
airports and things like that in these communities? This is the 
kind of information that we do not need 50 years from now. We 
need it now. 

So, yes, to both your questions. 

Mr. Gilchrest. Thank you. 

Mr. Richert. I will follow, and then I will let the dean of this 
topic, Dr. Grassle, bat cleanup. 

This is a great question, and thank you, and it is the kind of 
thing that we are just very passionate about and could talk for 
hours about. So I am just going to give you two pieces of informa- 
tion about how we are, in fact, very consciously integrating our 
system into the world of ecosystem-based management. 

One is that we now are striking up a relationship, we now have 
a formal relationship through a memorandum of understanding 
with the National Marine Fisheries Service and with the Maine 
Department of Marine Resources and Massachusetts and New 
Hampshire and their Canadian counterparts, because we are now 
recognizing that their fisheries surveys — bottom trawl surveys — are 
every bit as much critical observations as our real-time observa- 
tions of sea surface temperature, currents, and so forth. And the 
real treasure lies when we are able to bring the biological surveys 
that have been going on for decades together with the physical 
oceanographic kind of monitoring that we do. 

To do that, we have established a formal Gulf of Maine Ocean 
Data Partnership, which has brought together 15 of the largest ma- 
rine data generators, geological, physical, and biological and cul- 
tural, together and in which we are committed to creating a system 
of data exchange, real-time, on the fly, continually updated data ex- 
change so that users out there can get the benefit of these multiple 
sets of data without having to go try to track each one of them 
down individually, very difficult, and, in fact, something not done. 

There is a technical challenge here that we are trying to over- 
come, and there is an institutional one, and the purpose of the 
partnership is to overcome especially the institutional one. So that 
is happening. 

But, second, we are already experimenting at GoMOOS and have 
a pilot project in which we have, probably with the help of the Cen- 
sus of Marine Life, which I am involved with and which Dr. 
Grassle is involved with as well, been able on a small basis to bring 
in — this was a project needed by the Northern Shrimp Council, 
which is trying to understand the abundance and fate of the North- 
ern shrimp, which are very sensitive to bottom-water temperatures. 

And so what we have done is set up a system which brings in 
data from NMFS on shrimp and then brings an entirely different 
data base in from the State agencies and then joins that to an en- 
tirely third data base, which is the GoMOOS data from buoys that 
are situated in a place that is relevant to the species. 
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When you go onto www.gomoos.org, you will see Northern 
shrimp project, and you will see how that tool is being made avail- 
able to the decisionmakers on the Shrimp Council because this fall 
they have to make decisions about catch limitations and so forth 
for the coming year. 

So we are in the primitive stages of this, but we are moving to- 
ward it, and it is a very exciting arena for us to be in. 

Mr. Gilchrest. Thank you very much. 

Mr. Richert. Dr. Grassle really is the expert. 

Dr. Grassle. I am very involved in the Census of Marine Life 
internationally because it is an international program that aims to 
study life in the oceans in greater depth than ever before. As Evan 
said, a major part of it is understanding fish populations, because 
if you cannot understand the fish populations, and particularly the 
commercial fish, you are not doing a very good job of understanding 
life in the oceans in general. So some of the major parts of that are 
a tagging program which tags large pelagic organisms and tracks 
them throughout the Pacific. 

You heard earlier that there is a global ocean observing system 
that depends on argo floats. Some of those same transmitters go on 
to tuna and turtles and elephant seals and albatross. They carry 
the same kinds of measuring systems that would be used in the 
normal observing system, but you get the bonus that you see where 
the animals are going. 

Mr. Gilchrest. How do you track the albatross? 

Dr. Grassle. I should not have said albatross. Excuse me. I 
should not have referred to albatross, sorry. 

Mr. Gilchrest. Oh, you should not have included albatross? 

Dr. Grassle. Well, they are tracking albatross, but they give less 
underwater information. 

Mr. Gilchrest. I see. But you can follow those albatross. 

Dr. Grassle. Tracking the flights of the albatross, yes. 

Mr. Gilchrest. Were you involved in the recent race of the alba- 
tross that I read in the paper? 

Dr. Grassle. No. But this work is being done from California. 
Barbara Block is the leader of that program. But there is also stud- 
ies of tracking salmon from the estuaries, and this really will be 
a part of the observing system, putting in listening posts that are 
little bit like the gates that are used for tracking cars. If you space 
the posts, each tagged animal when it passes through those gets 
recorded. And there are extraordinary findings about the migra- 
tions of fish. We have a system of that off our own coast. In New 
Jersey, we have set up a system for fish tagged in Casco Bay in 
Maine. One of them turned up in our estuary. 

Mr. Gilchrest. What kind of fish was it? 

Dr. Grassle. It was a striped bass. We are focusing right now 
on — 

Mr. Gilchrest. I think he was heading to the Chesapeake Bay. 

Dr. Grassle. Well, it turns out we find that out because our col- 
leagues in Casco found him up in Casco Bay again. So that is the 
kind of thing we — you know, that kind of technology has tremen- 
dous consequences for really understanding our fish stocks. And re- 
lated to that, we have put in — we have been working with the 
National Marine Fisheries Service and our fishing industry in New 
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Jersey, which is quite well organized, and they have been inter- 
ested in improving stock assessment, and in some cases they have 
put up some of their own funds to help supplement the regular 
stock assessment the National Marine Fisheries does. 

Part of the stock assessment depends on repeating the same 
kinds of sampling program year after year, but NMFS and the fish- 
ing industry and Rutgers University have been working together to 
supplement that and try to improve the stock assessment ap- 
proach. And part of that is to use the observing system to adapt- 
ively sample where the fish might be. In other words, you go back 
to the same place every year and look at the stocks, lout the fish 
do not pay attention to geographic points. They respond to the 
ocean. And so you use the observing system to adaptively sample 
where the fish might be. Then you can increase the accuracy of the 
stock assessments. 

Mr. Gilchrest. I see. Thank you very much. 

Dr. Garfield? 

Dr. Garfield. Mr. Chairman, you mentioned California when 
you stated the question, so if I can just add one point here. 

I think Ms. Brohl did an excellent job stating some of the naviga- 
tion needs, but I would like to come back and remind everyone that 
coastal navigation is only one of the goals of IOOS. It is not the 
only one. So there is a whole list of national priorities. In our pro- 
gram, we are trying to — in our various programs in California, we 
are trying to recognize those and plan for these additions as you 
come on. And one factor that I would just like to get into the record 
because I think it is very pertinent to this argument, some of our 
beachgoers has major economic impact along the coast. But not 
only that, the looming impact of sea level rise. We need some of 
these ocean observing systems to ensure that we understand what 
is going on, because I don’t know who should pay for it, but the 
economic impact of what is going to happen along our coasts if we 
do not understand this and plan for it is going to be pretty high. 

Mr. Gilchrest. Thank you very much. 

I know this hearing is going on, but I am just pretending that 
every member has shown up today and we are giving them all a 
chance to ask questions. 

[Laughter.] 

Mr. Gilchrest. I may close with this one, and I appreciate all 
of you staying for this length of time, but I wanted to focus on sort 
of the technical aspects of this. Mr. Cooper, we mentioned earlier 
and you mentioned that the potential exists for the platforms to be 
used for this whole ocean observing system. What type of tech- 
nology would be put on platforms, oil platforms, either off 
California in the gulf, to collect data? 

Mr. Cooper. Well, we have had quite a lot of experience in col- 
lecting physical oceanographic data off of platforms. As I mentioned 
to you, we have got about 15 sites in the deepwater Gulf of Mexico 
that are active now. They use what is known as an acoustic Dopp- 
ler current profiler. It basically sends out a sonar beam and can 
sample ocean currents down to about 1,000 meters in the water col- 
umn. 

Mr. Gilchrest. Now, who uses that data? 
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Mr. Cooper. We use it a lot for our operational purposes. For ex- 
ample, I mentioned to you the loop current. It generates very 
strong currents in the gulf, and those currents can shut down drill 
rigs for weeks at a time. 

Mr. Gilchrest. Now, are those loop currents predictable? Are 
they variable? Have you seen them change in recent years? 

Mr. Cooper. The loop basically does vary a lot over the span of 
about a year. You know, at its southern extreme, it will be just off 
the tip of Cuba. At its northern extreme, it will be nearly to Pensa- 
cola. And about once a year it pinches off an eddy, and then that 
eddy migrates out into the western gulf. 

Mr. Gilchrest. What do you mean it pinches off an eddy? The 
eddy causes it to happen? 

Mr. Cooper. No. The loop itself becomes basically unstable, 
much as — I do not know if you recall, Bob Weller showed a picture 
of the Gulf Stream. It does the same kinds of things. It will pinch 
off large eddies that then migrate over and eventually hit — 

Mr. Gilchrest. What causes a loop current? Just the geological 
feature of the Gulf of Mexico? 

Mr. Cooper. It is partially that. It is partially the trade winds 
coming in from the east that then pile the water up against the 
Mexican coast. And then, of course, you have got to Yucatan Straits 
there that offer an outlet and essentially then it loops up into the 
eastern gulf and then out through the Florida Straits. It is essen- 
tially the precursor of the Gulf Stream. 

Now, in terms of whether we have seen long-term changes, I 
would say we do not have enough data really to say one way or an- 
other. And basically we have been working on forecast models. We 
would love to be able to forecast the loop current incursion, you 
know, a month ahead of time so that we could modify our oper- 
ational plans. But so far we have not been successful with that. 

Mr. Gilchrest. Is this loop current more likely the result of just 
the geography of the Gulf of Mexico as opposed to warming sea sur- 
face temperatures? 

Mr. Cooper. Yes. For all we know, it has been there for mil- 
lennia. It is essentially the precursor of the Gulf Stream, so, you 
know, as the Gulf Stream goes and comes, so would the — 

Mr. Gilchrest. If the Gulf Stream changes, that conveyor belt 
that forces the Gulf Stream to be there, would that change the loop 
current? 

Mr. Cooper. It certainly could. 

Mr. Gilchrest. Well, we almost escaped with that as the last 
question, but our colleague is back from the Indian gaming hear- 
ing. And he was betting we would still be here. I yield to the gen- 
tleman from New Jersey. 

Mr. Pallone. Thank you. I do not know if I explained that, you 
know, the full committee is having a hearing at the same time 
down the hall. 

Anyway, I just wanted to ask Dr. Toby Garfield a question, be- 
cause you commented on how — or could you comment I should say, 
because I know that the State of California has moved ahead to 
provide State funding for the development of two regional pro- 
grams. What was behind the support for this public investment? I 
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mean, obviously, it is another funding source that maybe we should 
have commented on at the committee today. 

Dr. Garfield. Yes, thank you, Mr. Pallone. The funding source 
for that was State propositions. The voters in California can put 
forward a proposition; if they get enough signatures, it goes on the 
ballot. And so this was part of a Water Quality Act — actually, two 
Water Quality Acts. The total I think was $5.8 billion. Of that 
amount of money that was voted in and authorized, $21 million 
was authorized for coastal circulation. 

Mr. Pallone. And so it was voted on by the whole State, the 
voters. 

Dr. Garfield. By the whole State. 

Mr. Pallone. See, we do not have that type of initiative in most 
States, though. That does not exist in most States. 

Dr. Garfield. Right. I recognize that. 

Mr. Pallone. Some people would say, “Good,” but — 

[Laughter.] 

Dr. Garfield. When it comes to recalls on things, it provides 
some interesting days. 

Mr. Pallone. All right. Let me just — 

Dr. Garfield. Could I just add one more comment? 

Mr. Pallone. Sure. 

Dr. Garfield. One other reason, I think, that I thank this com- 
mittee for looking at authorizing this is the question of liability 
that Mr. Cooper raised and that was raised earlier, that as we de- 
velop these systems, if we do not address that question about liabil- 
ity, it could be very hard for a lot of these operations to keep going 
because it is a big looming question for all of us. 

Mr. Pallone. OK. And then I just wanted to ask a couple ques- 
tions, Mr. Chairman, about the U.S. Ocean Commission rec- 
ommendations. You are all familiar, I think, with the — 

Mr. Gilchrest. Should we turn the light on? 

Mr. Pallone. You want to turn it on or off? 

[Laughter.] 

Mr. Pallone. I am sorry. 

Mr. Gilchrest. That is all right. Go ahead. 

Mr. Pallone. I will be fast. You know, they, of course, rec- 
ommended the integrated ocean observing system. Are all of you in 
support of the Commission’s recommendations? In other words, in 
general, are you in agreement with the various organizational rec- 
ommendations, especially leadership through NOAA and Ocean. US. 
You do not have to all — if anybody would like to comment on that? 
Dr. Grassle? 

Dr. Grassle. Yes, I was on the Science Advisory Board to the 
Commission, and I strongly support their recommendations. I was 
surprised that the Administration did not embrace the idea of the 
National Ocean Council. I think that would be a useful complement 
to the Congress’ effort to build an observing system for the oceans 
and, in general, be a complement to the development of a national 
ocean policy. 

There are quite a number of recommendations that relate to the 
observing system throughout the report, and my written testimony 
goes into that. But, in general, I think that the recommendations 
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are consistent with those that are in the latest, very lengthy de- 
scription of IOOS which is on the website. 

Mr. Pallone. Does anybody else want to comment on that? 

Mr. Richert. I will just say that we support the recommenda- 
tions in general. There was some difference in language and termi- 
nology with respect, for example, to regional associations. But, by 
and large, the meaning is the same, and we were very pleased with 
the report. 

Mr. Pallone. Well, that was sort of my second question, you 
know, whether or not the process implemented by Ocean.US to de- 
velop a national implementation plan adequately involved existing 
regional programs. Maybe you can comment on that, too, in the 
context of it. 

Mr. Richert. They have been terrific. Ocean.US has been ex- 
tremely dutiful and conscientious in making this a grass-roots ef- 
fort and bringing in a lot of interests and stakeholders and regions. 

Mr. Pallone. OK. Go ahead. Anybody else? Ms. Brohl had a 
comment. You can go ahead. 

Dr. Grassle. One of the important parts of the Ocean Commis- 
sion recommendations is that they recommend funding NOAA, but 
they also — that is a vehicle for funding what will be the equivalent 
of a national ocean partnership. They changed the name of the 
National Ocean Research Leadership Council to a different name, 
and that is a coordinating mechanism for funding in other agencies 
as well. And so I think that an essential part of the observing 
system funding is that all agencies are involved, and there has to 
be some cross-cutting structure for ocean science to do that. 

Mr. Pallone. Do you want to comment? 

Ms. Brohl. It is as close to a loaded question as there has been 
today. From our perspective, we kind of keep asking ourselves 
what came first, the Ocean.US vision of IOOS or the Ocean Com- 
mission’s vision of IOOS. And I think they all become kind of 
blended at some point. And it does not really matter whether you 
say, gee, do you like the recommendations of the Ocean Commis- 
sion or do you like how NOAA has a vision for IOOS through the 
Ocean.US, because Ocean.US and NOAA are very intertwined. 

At no time so far has commercial maritime been engaged in 
Ocean.US or IOOS development. Now, the GoMOOS is an excep- 
tion. They started before this whole regional association concept got 
some funding. The coalition has met with Dr. Spinrad to say there 
is something wrong with this picture, because we are intimately 
tied to the whole development of real-time monitoring systems. We 
have funded them. We have been in partnership with NOAA on 
them. Ad we find it just amazing that there is not one commercial 
maritime in any of the development boards for any of the regional 
associations. 

However, we have been assured by Dr. Spinrad that, to quote 
him, “the train is not out of the station” with regard to regional as- 
sociations, that they are merely in development, and that their goal 
is, in fact, not just to receive research funding and that, in fact, 
they do have commercial maritime interests in mind. 

That has not really happened yet. We are still in that process of 
discussion. And to give Dr. Spinrad credit, he has created on behalf 
of commercial maritime interests through the coalition. There is 
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going to be a public meeting to brief commercial maritime on what 
IOOS is and the NOAA vision, this Ocean.US vision of maritime, 
and that will be held on July 30th in New York City. And we will 
be glad to get you that information and make sure that information 
is forwarded to the Subcommittee. 

But the vision right now of IOOS from our perspective is very 
narrowly channeled toward universities and research funding, and 
we see a gap between that and the idea of really integrating data 
and creating systems by which we can read data. 

The Chairman asked me a question before, where do we stand 
on this? And we see two very separate issues on the table here. 
One is this vision of let’s integrate data. We need to do it. We 
heard lots of good reasons why you have got so many different 
people creating systems. Let’s integrate that. Let’s standardize it. 
Let’s make sure it can all be channeled through perhaps COOPS 
and their online access. That would be terrific. Then we all benefit. 

We can enhance that through existing authorization by increas- 
ing more water level — excuse me, real-time water hydro monitoring 
platforms, let’s say, enhance them based upon maritime and re- 
source management and research needs. 

Now, the whole concept of a big huge process in regional associa- 
tions, because of the way they have been presented so far and orga- 
nized so far and the fact that commercial maritime has not been 
a part of the process at all so far, we just have a lot of questions 
and wonder whether the train is really way ahead of us and wheth- 
er there is a possibility of chasing it and catching up, which we 
would like to do. 

Mr. Pallone. OK. Just one more thing. The Commission rec- 
ommended funding an integrated ocean observing system through 
one line item in NOAA’s budget. Now, you know, given that that 
would eliminate the congressional earmarks for specific programs, 
does that pose a problem? Or what would your reaction be to that? 
And I promise not to ask anything else. 

Dr. Garfield. In California, we really would like to promote a 
broad interagency approach. 

Mr. Pallone. OK. 

Ms. McCammon. I would agree with that in Alaska. I know there 
was some concern expressed about having all the funding go 
through NOAA because the idea is that there would be this plan 
that was developed in conjunction with regional associations ex- 
pressing the needs for other agencies other than NOAA, such as In- 
terior, USGS, NASA, the Navy. And so there was some concern 
about the funding going through NOAA because the idea is that it 
goes to NOAA, but then it would go out to those other agencies ac- 
cording to a plan recommended by Ocean.US and adopted by 
NORLC, the National Ocean Research Leadership Council. So as 
long as it followed kind of that strategy, we would support it. 

Mr. Richert. I agree with Molly. I have no problem with the 
money going through NOAA. I think that in the end may be the 
practical thing to do, as long as that money then is disbursed ac- 
cording to a plan adopted by the National Ocean Research Leader- 
ship Council and that there was monitoring and enforcement of 
that disbursement in that manner. 
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Mr. Gilchrest. So instead of saying NOAA may distribute this 
money, we will put “NOAA shall distribute this money.” 

Mr. Richert. Yes. 

Mr. Gilchrest. I just want to say, Ms. Brohl, that this is not 
about a train leaving the station, which is usually accelerating at 
a high speed in a short period of time. It is about a ship leaving 
the harbor. 

[Laughter.] 

Mr. Gilchrest. It has not left the harbor yet. It is still tied up. 
Of course, we do not want to keep it tied up, but we will make sure 
you will all be included in these discussions in the coming weeks 
and months ahead. 

I do have another appointment at 2 o’clock. I had one at 1:30. 
I am not sure if the gaming hearing is over yet, Mr. Pallone. 

Mr. Pallone. It is over. 

Mr. Gilchrest. It is over. Anyway, I truly want to thank all of 
you, we want to thank all of you for your vital input this afternoon. 
It has been exceptional, and we will take your testimony and blend 
it in with legislation that we hope will come up in the not too dis- 
tant future. 

Thank you all very, very much. This hearing is adjourned. 

[Whereupon, at 1:52 p.m., the Subcommittee was adjourned.] 
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